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No. 6 in a series 


Right off the th)ire 


A computer-controller system is 
said to be capable of landing 120 
jet planes per hour. Human con- 
trol can average no better than 
40 per hour. 


w 


Dockside facilities at SIMPLEX’ 
Submarine Cable Division in 


Newington, N. H. are extensive 
enough to continuously load two 
of the largest submarine cable 
ships simultaneously. 


i 
A new plant is reported to cut 
the manufacturing time of indus- 
trial carbon components from 
eight weeks to eight minutes. 


& 
A “building block’’ technique, 
using miniature plug-in units, 
makes it possible to build an 
electronic computer small enough 
to go on an office desk. 


~ 
An iron-aluminum alloy has been 
made, the behavior of which in- 
dicates that there is a relation- 
ship between rusting and mag- 
netism. 


ox 


w 
Some fruit trees have been found 
to ripen earlier after long ex- 
posure to gamma radiation. 


ae 
At least one of the new “exotic”’ 
rocket fuels is being made in 
solid form and others are ex- 
pected soon. 


Ww 
A patent has been issued for a 
radioactive “go-devil” (a device 
for cleaning pipe lines). If it 
sticks in a pipe it can be located 
with a Geiger counter. 
It is estimated that malicious 
damage to street lamps costs 
New York City a quarter of a 
million dollars a year. A new 
plexiglas globe makes this sort of 
vandalism almost impossible. 
Instead of the usual bracing and 
shoring, inflatable cushions are 
being used to wedge freight 
tightly in box cars. 


- 


One of the new guided missiles is 
launched from an automatic base 
which computes the location of 
the attacking object, calculates 
its speed and the proper point for 
meeting it. It also loads and fires 
the missile automatically. 

A micro-porous synthetic ma- 
terial holds a liquid, such as an 
ink or lubricant, and gives it off 
at a controlled rate. 


od 


\ 
Damage to small delicate parts 
on a conveyor can be avoided by 
a new belt that uses permanent 
magnets to hold the pieces apart. 


we 
Glass-reinforced plastics can be 
strengthened by the use of a spe- 
cial new glass containing copper 
oxide. 


c2 


& 


Further information on these 
news items and on Simplex 
cable is available from any 
Simplex office. Please be 
specific in your requests. 


<= 


A new wool-like synthetic fiber is 
water-repellent, quick-drying 
and less expensive than other 
synthetics. 


c= 


VY 

A device for measuring the power 
output of a turbine involves an 
inner and an outer gear in con- 
stant mesh with free space be- 
tween the teeth. This space is 
filled with oil on which the pres- 
sure can be measured. 


w 
Simplex Wire & Cable Co. was 
the first to adapt interlocked 
armor (CONDEX) for use with 
underground cable in 1924. 


Ww 
A logging company is using plas- 
tic nails to fasten logs together. 
They neither rust nor damage 
saw blades. 


ca 


Paralyzed fingers can be made to 
move by means of tiny artificial 
muscles powered by a carbon di- 
oxide cartridge. 


‘** The American manufacturers of transoceanic telephone cables” 


Research conducted by two 
Simplex scientists in the early 
1920’s resulted in the first truly 
moisture-resistant rubber insula- 
tion. The isolation and removal 
of the proteins that are always 
present in natural rubber was the 
basis of the now famous ANHY- 
DREX family of insulations. 

Foamed aluminum is being made 
for use as a core in sandwich 


construction. 

és 
An electronic device checks the 
accuracy of aircraft guns with- 
out firing them. 


Rooftop Laboratory 
These cable samples, twisted and bent 
to exert maximum stress on insulations 
and jackets, are undergoing sun-crack 
endurance tests atop the Simplex plant 
at Cambridge. Many of these samples 
have been exposed to the elements for 
as long as fifteen years . . . and they 
haven’t cracked yet. This is one ex 
ample of the many punishing tests 
which Simplex insulating and jacketing 
compounds, such as Anhydrex, Thermo- 
plex and polyethylene, are subjected to 
before they win final approval. 

It’s all part of a comprehensive sys 
tem of quality control which has helped 
make Simplex the leader in cable re 
search and manufacture. 


SIMPLEX WIRE & CABLE CO. 
Cambridge, Massachusetts and 
Newington, New Hampshire 
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Linear Accelerometer 
Type LA-500 
Shown actual size. 


a 
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AR ACCELEROMETERS 


r Aircraft and Missiles 


ONEYWELL LINEAR ACCELEROMETERS of the Type LA-500 

DESCRIPTIVE DATA | are true linear, non-pendulous type instruments, inherently 

fensitive to cross-coupling accelerations. These instruments are 

Available in a variation of ranges from +1 G to +60 G and can be 

“DAMPING RATIO: 0.6 *0.2 provided with two potentiometer pickoffs. Essentially constant damp- 

from — 65°F, to +175°F.). ing is maintained automatically throughout the entire operating range 
of —65°F. to +175°F. No warm-up time is required. 


+q% 


a 


a. 


A 


*RANGE: Up to £60 G full scale. 


_ * LINEARITY: 1% of full scale. 
*PICKOFF: Cen be provided with _ The combination of constant damping, high performance, small 
2 potentiometer pickoffs size and ruggedness makes HONEYWELL LINEAR ACCELEROMETERS 
(center taps optional). of the Type 500 Series ideally suited for aircraft and missile appli- 

y a cations where the most severe environmental conditions are en- 
*SIZE: 1%" dia., 3%” long. countered. Write for Bulletin LA-500, Minneapolis-Honeywell, Bos- 
ton Division, Dept. 1, 40 Life Street, Boston 35, Mass. 


Honeywell 


THE TECHNOLOGY REVIEW, June, 1958, Vol. LX, No. 8. Published monthly from November to July inclusive at Emmett Street, Bristol, Conn., 
Publication date: twenty-seventh of the month preceding date of issue. Annual subscription, $4.00: Canadian and Foreign subscription, $4.50. 
Entered as second-class matter December 23, 1949, at the Post Office, at Bristol, Conn., under the Act of March 3, 1879. 
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Olivetti office machines are made and assembled in 
eleven factories in six countries on three continents. 
Founded 50 years ago, Olivetti today employs 22,000 
people, makes almost every major type of office machine, 
has sold 3,000,000 typewriters and 700,000 calculators. 


olivetti 


The Olivetti Divisumma 24, a high-speed 
single-keyboard printing calculator with 
automatic constant and memory, com- 
bines many individual computations into 
a single continuing calculation, eliminat- 
ing re-entries, saving time and work. 


In the United States, through dealers in principal 
cities, Olivetti offers printing calculators, adding ma- 
chines, accounting machines and typewriters that pro- 
vide many time-saving features. Write Olivetti Corpo- 
ration of America, 375 Park Avenue, New York 22, N.Y, 
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from Tires a and Tubes—and Rubber Clothes 





to Belts—and Boots—and Garden Hose 


Better RUBBER Products are made with CABOT 


VULCAN=STERLING 


THE INDUSTRY’S TOP QUALITY 
FURNACE CARBON BLACKS 


_ WORLD'S MOST COMPLETE VARIETY OF OIL AND GAS FURNACE CARBON BLACKS 


VULCAN 9 





VULCAN 6 


STERLING V 
STERLING L 


Super-Abrasion Furnace (SAF) 





Intermediate (HMF) 


Super-Abrasion Furnace (ISAF) High Modulus Furnace 





VULCAN 3 


STERLING LL 
(HAF) —— 


High Abrasion Furnace 





VULCAN XC-72 


(PELLETS 
FLUFFY) 


STERLING S 
STERLING NS 


(NON-STAINING) 


Semi-Reinforcing Furnace (SRF) 
Extra-Conductive Furnace (ECF) 





VULCAN SC 


STERLING R 


Super-Conductive Furnace (SCF) 
(FLUFFY) 





VULCAN C 


Semi-Reinforcing Furnace (SRF) 


cr) PELLETEX 


Conductive Furnace 





STERLING 99 


PELLETEX NS 
Fine Furnace (FF) (NON-STAINING) 





STERLING SO 
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GASTEX UFFY 


a, Semi-Reinforcing Furnace (SRF) 
Fast Extruding Furnace (FEF) scenes ek bares 


Remember too, that Cabot is the world’s only manufacturer of a complete variety 
. representa- 


tives in all principal cities or contact your nearest Cabot office for further details — 


of ALL types of carbon black. . . channel, furnace and thermal . . 


General Purpose Furnace (GPF) 





_Mir© 
CABOT 
_ 


GODFREY L.CABOT, INC. 


77 FRANKLIN ST., BOSTON 10, MASS. 


AKRON 

518 Ohio Building 

Akron 8, Ohio 

NEW BRUNSWICK 

46 Bayard Street 

New Brunswick, New Jersey 
CHICAGO 

141 W. Jackson Boulevard 
Chicago 4, Illinois 

NEW YORK 

60 East 42nd Street 

New York 17, New York 
CABOT CARBON COMPANY 
SALES OFFICE 

1309 Main Street 

Dallas, Texas 
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PHYSICISTS 


ENGINEERS 
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MATHEMATICIANS 


are invited to join the Lincoln Laboratory 
scientists and engineers whose ideas have 
contributed to new concepts in the field of 
electronic air defense. 


A brochure describing the following 
Laboratory programs will be forwarded 
upon request. 


HEAVY RADARS 

MEMORY DEVICES 

TRANSISTORIZED DIGITAL COMPUTERS 
SCATTER COMMUNICATIONS 

SOLID STATE 

AEW ({air-borne early warning) 

SAGE (semi-automatic ground environment) 
SYSTEMS ANALYSIS 

In certain of these programs, positions of signifi- 


cant professional scope and responsibility are open 
to men and women with superior qualifications. 


Research and Development 


MIT 


LINCOLN LABORATORY 
BOX 28 
LEXINGTON 73, MASSACHUSETTS 








o THE TABULAR VIEW 





Good Policy. — A note of optimism and encourage- 
ment is struck (page 405) by Water G. WuitMan, 
17, who believes that persons can — and will — work 
for the betterment of mankind when the proper en- 
vironment is created. His message is being delivered 
at various gatherings throughout the country; The 
Review's article is based on an address given before 
the Boston Section of the Institute of Radio Engi- 
neers last March, but adapted for the printed page 
by Professor Whitman, who is head of the Depart- 
ment of Chemical Engineering. Except for a decade 
when he was associated with the direction of re- 
search for the Standard Oil Company (Indiana), 
Professor Whitman has been a member of the M.LT, 
staff since his graduation in 1917. In recent years he 
has had unusual opportunity to play important roles 
in the administration of scientific endeavors on the 
national and international levels. He was director of 
the Basic Chemicals Division of the War Production 
Board, 1941-1945; member of the General Advisory 
Committee to the Atomic Energy Commission, 
1950-1956; chairman of the Research and Develop- 
ment Board, Department of Defense, 1951-1953; 
secretary-general of the United Nations International 
Conference on the Peaceful Uses of Atomic Energy, 
1955; and president of the American Institute of 
Chemical Engineers, 1956. 


Good Potentiality.—In an examination of tech- 
nology in a free society (page 408), JoHn B. Rag, 
Associate Professor of History at M.I.T., reminds us 
that if the incentive to produce is destroyed, the pro- 
ductive members of society are bled white to support 
the nonproductive ones, and economic and techno- 
logical progress dies of suffocation. Professor Rae re- 
ceived the A.B., A.M., and Ph.D. degrees from 
Brown University in 1932, 1934, and 1936, respec- 
tively. He taught at Yale University, was a member 
of the Brookings Institution, 1936-1937, became as- 
sistant to the presideht of Brown University, 1937- 
1939, and since then has been at M.1.T. In 1956-1957 
he was exchange professor of social studies at Case 
Institute of Technology. He is a member of the edi- 
torial board of Business History Review and Explora- 
tions in Entrepreneurial History, of the advisory 
board of the Lincoln Educational Foundation, and of 
the Executive Committee of the recently founded So- 
ciety for the History of Technology. 


Good Resource. — With his usual ability to tackle 
a complex topic and reduce it to its significant ele- 
ments, interestingly written, FREDERIC W. NoRDSIEK, 
°31, outlines (page 410) man’s prodigal use — and 
waste — of water. An editorial associate of The Re- 
view since 1941, Mr. Nordsiek needs no introduction 
to Review readers. For those who feel the need of 
additional biographical data, we refer them to the 
January, 1958, Review, where Mr. Nordsiek’s past is 
exposed on page 138. 

(Concluded on page 390) 
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— » Most Complete and Up-to-Date Line of Magnet Wire in the Industry. 
1937- 
5-108 » Every Type of Insulation to Meet Design Requirements. 


Sige Enamel + Formvar » Sodereze® : Nyleze® + Bondeze® + Thermaleze® B and F + Grip-eze® 

plora- Sylkyd + Daglas® + Daglas® Silicone + Paper + Cotton + Multiple Combinations 

lvisory 

ade » Available in all Sizes and Shapes—Round, Square, Rectangular . . . 
Over 400 Different Types! 
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PHELPS DODGE COPPER PRODUCTS 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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How Curtis helped a design engineer 
“BEAT THE HEAT” 


This single universal joint in a 
ribbon-stripping machine was 
operated at a 34° angle. The 
joint heated up, wear was ex- 
cessive. (Curtis Joints have been 
tested at angles up to 37°, but 
we do not recommend angles 
greater than 30°.) 


Curtis engineers recommended 
a double Curtis joint, which re- 
duced the angle to 17° per joint. 
Result: no overheating, im- 
proved efficiency, longer life. 


You can depend on Curtis 
engineering in any problem of 
angular power transmission. And 
you can depend on 


cu RTIS UNIVERSAL JOINTS because our 
catalog torque and load ratings are substantiated by constant tests 
under production conditions. 


14 SIZES ALWAYS IN STOCK TRADE 
=. /€ GURTIS 
(6” joints on special order) 
MARK 


Not sold th h dis- 

tributers. Write dire | UNIVERSAL JOINT CO., INC. 
for free engineering 8 Birnie Avenve, Springfield, Mass. 
As near fo you as your telephone 


data and price list. 
EXCLUSIVELY A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 








GEARS 


Made to Your 
Specifications 


ing service available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 








You and we can form a 
team—you to draw up 
the specifications; we to 









THE TABULAR VIEW 
(Concluded from page 388) 


Good Riddance. — Although it once was a scourge 
to be greatly feared, cholera has been eliminated 
from the United States primarily through sanitary 
engineering, according to JaMEs A. Tosey, ’15 (page 
413). Colonel Tobey, S.B., LL.B., M.S., Dr.P.H., is 
a frequent contributor to The Review — as well as to 
other journals. He is also a well-known lecturer on 
public health, to which field he has devoted his entire 
professional career. 








MAIL RETURNS | 


OUTER SPACE — THE NEW FRONTIER 


FRoM WALTER B. Kirey, ’07: 

The project of the International Geophysical Year is the 
greatest international collaborative effort which has been at- 
tempted for peaceful purposes. Sixty-seven participating na- 
tions are engaged in this activity, and there are more than 
10,000 scientists and technicians working from 2,000 major 
stations scattered over the entire world! For such a compre- 
hensive endeavor to terminate in December, 1958, however 
great its accomplishments, would not seem to be in the best 
interest of the world at large. 

It is conceivable that the project now in operation should 
be continued, and expanded to explore the intriguing prospects 
of outer space. Rather than one year of international co- 
operation, the start of a “Century of International Co-opera- 
tion,” in the promotion of advance space projects, might well 
be considered. 

One of the causes of war is the expansion of overpopulated 
areas and the search for new frontiers. If the nations, scien- 
tists, and technicians of the world were to give as much 
money, time, and effort to the development of advance space 
problems, as they now give toward the total annihilation of 
the world’s populace, the idea of international bickering 
would tend to become obsolete and unthinkable. 

The attempt to explore the planets of outer space will 
stimulate the imagination of all peoples, and might well pro- 
vide the much-needed new frontier for expansion during the 
next century. 

Lakeville, Conn. 





make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all ma- 
terials. Design-engineer- 





McKesson & Robbins, Inc. 
Chapman, Evans & Delehanty 
Architects 





Practical Advice on Construction 


Even if your construction requirements are far in the 
future, we suggest that you let us give you pre- 
liminary information before making any commitments. 
From our data on past projects and our experience 
on current work, we can give you reliable informa- 
tion on the type of construction best suited to your 
needs, its cost, and time required for completion. 


W. J. BARNEY CORPORATION 


Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 

Alfred T. Glassett, "20, President 
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Three companion units by Hycon Eastern provide auto- 
matic indexing and high-speed access to selected data 


in multi-channel magnetic tape instrumentation systems. 


DIGITAL TIMING GENERATOR, MODEL 201, gener- 
ates numerically coded timing signals which are 
recorded on magnetic tape throughout the data 
recording periods, providing a precise digital 
index in terms of elapsed time. The Generator 








BAFTL ACCESS — 


IN ANALOG DATA REDUCTION SYSTEMS 














also visually displays the exact time in hours, 
minutes and seconds as illuminated digits. 


DIGITAL TIMING GENERATOR, MODEL 206A, FOR 
AIRBORNE APPLICATIONS is a militarized ver- 
sion of Model 201. A Remote Control Box 
contains Power off-Standby-Operate Switch, 
the Digital Clock Set, and the Time Display. 
Completely transistorized, Model 206A in- 
cludes a binary coded decimal system al- 


though other timing formats are available to meet customer requirements. 
Weighing only 15 pounds, Model 206A is stable to 1 part in 100,000 giving an 
accuracy of + 1 second in 1 day’s time. 


Gor Tape Search 


MAGNETIC TAPE SEARCH UNIT, MODEL 202, operates dur- 
ing data reduction periods. On the basis of time indices 
recorded on the tape by the Digital Timing Generator, 
this instrument automatically locates and selects for 
controlled playback the tape data included between a 
“sequence start time” and a “sequence end time” spe- 
cified by panel dial settings. The time index is visually 
displayed as illuminated digits on a small separate 
panel which may be remotely located for convenience. 
Model 202 may be modified to search for timing for- 


mats other than those originated by Model 201. 





























WIND TUNNEL TESTING 
Pressure and temperature data 
of missiles are referenced to 
angle of attack. Model 201 
records on tape a digitized 
position signal for each new 
angle of attack. 





JET ENGINE TESTING 
Digital Timing Generator, 
Model 201 synchronizes all 
data receiving equipment. Its 
output can be viped to mul- 
tiple test cells and control 
rooms simultaneously. 











MISSILE AND AIRCRAFT TESTING 
Model 206A generates timing 
signals simultaneously with 
other flight test data. Model 
201 generates a timing code 
format for synchronizing 
ground station recordings. 


Write for Technical Bulletin TSG 


HYCON EASTERN, INC. 





E 75 Cambridge Parkway Dept. H 


Cambridge 42, Mass. 












































Located on a 530-acre site, this plant was completed 
last year. It contains facilities for all phases of reac- 
tor work except the fabrication of heavy components. 
Research and development facilities include Mate- 
rials Development, Chemical, Metallurgical, Elec- 
tronic and Mechanical Laboratories. Now under con- 
struction on the site is the country’s first nuclear 
submarine prototype to be built at other than AEC- 
owned properties. 


(ABOVE)—Partial view of Fuel Element Manufactur- 
ing Plant at Windsor. This plant includes an 80-foot 
high building where the intricate job of reactor core 
‘assembly is performed. 


(BELOW)—Preparing a reactor for test in one of 
Windsor’s two Critical Assembly buildings. Facilities 
for reactor testing include equipment for chemical 
analyses, spectrography, spectrometry, destructive 
and non-destructive tests. 


On these pages are shown Combustion’s facil- 
ities for the design, development, manufacture 
and test of complete nuclear reactor systems. 
including both light and heavy components 
... These facilities, fully staffed by scientists® 
and technicians, enable the Company to de 
sign and manufacture full-scale nuclear poweffi 
installations for any requirements—civiliaf 


COMBUSTIO 


Combustion Engineering Buildi 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS 
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JUCLEAR BUILDING, Chattanooga, Tenn. v ! 
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i-for military. ... Combustion is also equipped 
and qualified to serve the nuclear field in the 
evelopment of Materials, Mechanisms and 
Processes, and to provide such special services 
AS Safety Consulting, Radiation Surveys, and 
hemical and Biological Analyses. Informa- 
ion on these special services is available and 


ill be sent on request. 


NGINEERING 


10 Madison Avenue, New York 16, N. Y. 


C-153 


R MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 


ie cso 







This 520-foot building contains the specially 
designed equipment required for the manufacture 
of heavy nuclear components. Extremely close toler- 
ances, fine finishes and surgical cleanliness are 
requisites in the production of these massive vessels. 
The reactor vessel for the Shippingport Station of 
Duquesne Light Company—the country’s first full- 
scale nuclear power plant—was constructed in this 
building. 


(ABOVE)—Reactor vessel being machined on large 
horizontal boring mili at Chattanooga. Other specially 
designed equipment for heavy component fabrica- 
tion includes cladders, submerged arc and pressure 
welders, and optica! alignment devices. 


(BELOW)—15-miilion volt Betatron X-raying reactor 
vessel welds. Other Chattanooga testing facilities 
include equipment for ultrasonic and metallographic 
examination. 























You get a BONUS MILE for every 4 you drive 
toes tara eine with this new 37T Nylon Cord Tire! 


dealer sign for better tire 
values ... better tire care 
...convenient credit terms. 





<> Nylon makes it stronger... 


Soro RE 






, a my 
Look! 1,000 torturous runs over jagged 
rocks could not break Goodyear’s triple- 
tough 3-T Nylon Cord. Reason: This 
nylon cord is triple-tempered under pre- 
cise tension, at closely controlled tem- 
perature, for an exact period of time. 





Result: A stronger, safer tire for more 
worry-free miles. See it at your nearby 
Goodyear dealer’s. 


New thicker, wider tread plus new pre- 
shaping process make it last 26% longer 











Here is why you get bonus miles... 
Goodyear takes this new tire right from 
the mold and inflates it while it is still 
hot, which pre-shapes it, relieves unde- 
sirable tensions that rob tires of max- 
imum miles. This precisely controlled 
process, plus a new huskier tread and 
traction design give you up to 26% 
longer wear ...a bonus mile for every 4 
you drive. Goodyear, Akron 16, Ohio. 








NEW <6T>NYLON CUSTOM TUBELESS SUPER-CUSHION [fy 


GOOD/SYEAR 


MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND! 


Super-Cushion, T. M., The Goodyear Tire & Rubber Compauy, Akron, Ohio. Watch “Goodyear Theater“ on TV—every other Monday, 9:30 P.M.. F.™ T. 
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Scientific conferences show that persons of all nations can work 
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Chimney Rock 


Vacationists, whose travels take them along routes 14 and 20 between Yellowstone Park and Cody, Wyo., will have opportunity 
to see this unusual display of nature, which is nearly 100 feet high. 
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National Academy Elects Two 


@ Two professors at the Institute have been elected 
to membership in the National Academy of Sciences, 
the highest honor in American science. The two 
elected are Thomas K. Sherwood, ’24, Professor of 
Chemical Engineering, and Martin Deutsch, ’37, Pro- 
fessor of Physics. 

Dr. Sherwood, a resident of Concord, is widely 
known in educational and industrial circles as one of 
the country’s leading chemical engineers. He has 
specialized in absorption and extraction, and in the 
mathematical applications in chemical engineering. 

A native of Columbus, Ohio, Dr. Sherwood did his 
undergraduate work at McGill University (Montreal) 
and his graduate work at M.LT., receiving the de- 
grees of M.S. and Sc.D. in 1924 and 1929, respec- 
tively. After successive academic promotions in the 
Department of Chemical Engineering, he was ap- 
pointed professor of chemical engineering in 1941. 
He served as dean of the Institute’s School of Engi- 
neering from 1946 to 1952, when he was relieved of 
administrative duties of the Dean’s Office to devote 
full time to teaching and research in chemical engi- 
neering. Dr. Sherwood holds the William H. Walker 
Award —top honor of the American Institute of 
Chemical Engineers — which was presented to him 
in 1941, 

Professor Deutsch, who lives in Cambridge, is the 
man who first demonstrated experimentally the ex- 
istence of positronium, a short-lived particle which 
‘exists for only one ten-millionth of a second. Chair- 
man of the Directing Committee of M.I.T.’s Labora- 
tory for Nuclear Science, he is currently pursuing a 
broad program of research on the radioactivity of 
elements and their decay products. 

A native of Vienna, Dr. Deutsch received both the 
$.B. and Ph.D. degrees from M.I.T. in 1937 and 
1946, respectively. He has been with the Department 
of Physics since 1939 — as instructor in 1941, assistant 
professor in 1945, and associate professor in 1949. He 
was appointed professor of physics in 1953, and that 
same year was the recipient of a Guggenheim fellow- 
ship. Professor Deutsch has presented numerous 
papers at meetings of the American Physical Society, 
and is the author of a chapter in Volume 1 of the 
Science and Engineering of Nuclear Power. 
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The Trend of Affairs 


Beavers’ Ballot 


@ Indicative of the close alliance nowadays between 
industry and education (when each is cognizant of 
their dependence on one another) is the roster of im- 
portant industrialists in the nation who have been 
elected to govern the affairs of the M.L.T. Alumni 
Association for the fiscal year 1958-1959, beginning 
on July 1, 1958. 

On April 25, approximately 3,300 Alumni cast bal- 
lots to elect officers of the Association, alumni term 
members on the Institute’s Corporation, class repre- 
sentatives on the Alumni Council, and members of 
the National Nominating Committee. 

John J. Wilson, ’29, Director of the Minneapolis- 
Honeywell Regulator Company, has been elected to 
serve a one-year term as president of the Alumni As- 
sociation. To fill the post of vice-president for a two- 
year period, the ballot designated William W. Garth, 
Jr., 36, who is president and treasurer of Photon, 
Inc. He is also president, treasurer, and director of 
the International Photon Corporation, and Graphic 
Arts Research Foundation, Inc. 

The two new members of the Association’s Execu- 
tive Committee (each elected for a two-year term) 
are: F. Leroy Foster, 25, Director of the M.LT. Di- 
vision of Sponsored Research; and Philip H. Peters, 
37, Vice-president of the John Hancock Mutual Life 
Insurance Company, Boston. 

Elected to serve for five years as alumni term mem- 
bers on the Institute’s Corporation are: Donald W. 
Douglas, 14, Chairman of the Board and President, 
Douglas Aircraft Company, Inc.; Gilbert M. Roddy, 
31, President and Director, Boston Manufacturers 
Mutual Insurance Company, and President and Di- 
rector, Mutual Boiler and Machinery Insurance Com- 
pany; and Robert C. Gunness, ‘34, Executive 
Vice-president, Standard Oil Company (Indiana). Mr. 
Roddy has been serving as president of the Associa- 
tion for this fiscal year which began on July 1, 1957. 

New members of the National Nominating Com- 
mittee (each for a term of three years) to participate 
in the affairs of the Alumni Association beginning on 
July 1, 1958, are: John A. Lunn, ’17, for District 1; 
Jean M. Raymond, °34, for District 2; Philip L. Alger, 
15, for District 4; and Hartselle D. Kinsey, ’24, for 
District 5. 
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Class Reunions in 1958 


Class Date Place 

1893 June 16 Luncheon—M.1.T. Campus 

1898 June 17 Buffet Luncheon, Algonquin 
Club, 217 Commonwealth 
Avenue, Boston 

1900 June 17-19 The Pines, Cotuit 

1903 June 14-15 Burton House, M.I.T., Cambridge 

1908 June 13-15 50th Reunion 
Snow Inn, Harwich Port 

1913 June 13-15 Oyster Harbors Club, Osterville 

1916 June 13-15 Chatham Bars Inn, Chatham 

1918 June 13-15 The Treadway Inn, No. Falmouth 

1923. June 13-15 The Pines, Cotuit 

1928 June 13-15 Marshall House, York Harbor, 
Maine 

1933 June 14-16 25th Reunion 
Baker House, M.I.T., Cam- 
bridge 

1938 June 14-15 Chatham Bars Inn, Chatham 

1943 June 13-15 Royal Club Hotel, Megansett 
Beach, Falmouth 

1948 June 13-15 Curtis Hotel, Lenox 

1953 June 14-15 Wentworth-by-the-Sea, Ports- 
mouth, N.H. 





Reunion Chairman or Class Secretary 


George B. Glidden, Centre Street, R.F.D., N. Dighton 
Edward S. Chapin, The Eliot, 370 Commonwealth Ave- 
nue, Boston 15 


Elbert G. Allen, 11 Richfield Road, W. Newton 65 
LeRoy B. Gould, 36 Oxford Road, Newton Center 59 


Leslie B. Ellis, 230 Melrose Street, Melrose 76 

William R. Mattson, 28 Brookdale Road, Newtonville 60 

Harold F. Dodge, 96 Briarcliff Road, Mountain Lakes, N.]. 

John W. Kilduff, Estes Street, Amesbury 

Wentworth T. Howland, 1771 Washington Street, Au- 
burndale 66 


Walter J. Smith, 209 Waverly Street, Arlington 74 

Charles C. Bell, 180 Wamponoag Road, E. Greenwich, 
R.I. 

John R. Cook, Wendling Farm, Williamstown 


Ralph E. Leader, 123 Country Way, Needham 
Robert H. Bliss, 55 Arbor Street, Wenham 


Marion C. Manderson, 100 Martin Street, S. Acton 








President of Alumni for 1958-1959 





Fabian Bachrach 


John J. Wilson, 29... 


is director of the Minneapolis-Honeywell Regulator Company. 

Mr. Wilson has acquired familiarity with the affairs of the As- 

sociation by serving as vice-president from 1955-1957, Alumni 
Council member since 1950, and Class Agent since 1951. 
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Mr. Lunn is vice-president of Kendall Company in 
Boston. His Institute and Association affiliations have 
been numerous —as an officer of the New Haven 
County M.I.T. Club, a member of the Association’s 
Executive Committee, vice-president and then presi- 
dent of the Alumni Association, alumni term member 
of the Corporation, member of the Committee on 
Nominations for Departmental Visiting Committees, 
member and chairman of the Alumni Fund Board. 
Mr. Raymond is president of the Raymond Manufac- 
turing Company, Ltd. and of Raymond Engineering 
Products, Ltd. of Lachine, Quebec. He has been an 
honorary secretary since 1949; president and vice- 
president of the M.I.T. Club of Quebec; member of 
the Visiting Committee on the Department of Mod- 
ern Languages. 

Mr. Alger is consulting engineer with the Motor 
and Generator Division, General Electric Company, 
Schenectady. An active member of the M.1.T. Club of 
Schenectady, he was its secretary in 1922-1923. Mr. 
Kinsey is president of Union Carbide Olefins Com- 
pany, division of Union Carbide Corporation, New 
York City. He served as vice-president of the M.LT. 
Club of New York from 1952 to 1956. 

The 14 classes whose numerals end in four and 
nine elected the following representatives to serve on 
the Alumni Council for a term of five years: George 
Owen, 94, Miles S. Sherrill, 99, Eugene H. Russell, 
Jr., 04, Arthur L. Shaw, 09, H. B. Richmond, ‘14, 
George W. McCreery, ’19, G. Raymond Lehrer, ’24, 
Eric A. Bianchi, ’29, Henry A. Morss, Jr., 34, Fred- 
erick B. Grant, 39, Robert D. Peck, 2-44, Kenneth G. 
Scheid, 10-44, Archie H. Harris, 3d, ’49, and Robert 
E. Anslow, ’54. 
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Wceldo V. Lyon: 1881-1958 


@ Waldo V. Lyon, 05, distinguished teacher and re- 
searcher in the field of electrical engineering died on 
April 24, 1958. He was professor of electrical ma- 
chinery, emeritus, at the Institute. Professor Lyon 
had been an active member of the M.LT. staff for 47 
years, from his graduation in 1905 until his retire- 
ment in 1952. 

Professor Lyon was widely known for his studies 
of alternating current machinery, properties of con- 
ductors, and other electrical problems involving 
mathematical analysis, and was the author of such 
books as Problems in Electrical Engineering, Prob- 
lems in Alternating Current Machinery, and Appli- 
cations of a Method of Symmetrical Components. He 
was a fellow of the American Institute of Electrical 
Engineers, and had written numerous technical 
articles on subjects on which he was recognized as 
an authority. 

After serving as assistant and instructor in Electri- 
cal Engineering, Professor Lyon was promoted to 
assistant professor in 1916, associate professor of 
electrical machinery in 1922, and professor of elec- 
trical machinery in 1929. He was a lecturer at the 
Institute from 1947 to 1952. 


Individuals Noteworthy 


® Prominent in the spring news were the 27 promo- 
tions, elections, or appointments as set forth below: 

Earl R. Mellen, ’16, as Chairman, Day ana 
Weston Company . . . Latimer F. Hickernell, ’22, 
nominated as President, American Institute of Elec- 
trical Engineers . . 

William L. Hyland, °22, Edward C. Keane, ’22, and 
Robert W. Moir, ’26, respectively, as President, Vice- 
president, and Secretary, Boston Society of Civil En- 
gineers . . 

Paul J. Cardinal, °24, as Vice-president, National 
Vitamin Foundation, Inc. . . . Boynton J. Fletcher, 
‘24, as Vice-president, Aluminum Company of Amer- 
ica. . . Julien J. Edgerly, ’25, as Vice-president, 
Vanguard Associates, Inc. . . . 

Joseph W. Palmer, ’29, as Vice-president and Gen- 
eral Manager, Stanley Home Products, Inc. ; 
Donald B. Gilman, ’32, as President, Warren Steam 
Pump Company . . . Major-General John H. Hin- 
tichs, °32, as Chief of Army Ordnance . 

Richard M. Stewart, ’32, as President, American 
Brass Company . . . Charles B. McCoy, °32, and 
W. Allen Taft, Jr., 35, respectively, as General Man- 
ager, Elastomer Chemicals Department, and as Di- 
rector of Sales, Petroleum Chemicals Division, E. I. 
du Pont de Nemours and Company . . . 

Richard S. Morse, ’33, as chairman of the Army Sci- 
entific Advisory Panel, composed of 57 scientists, en- 
gineers, educators, and industrialists . . 

Outerbridge Horsey, °33, as Minister, United 
States Embassy, Tokyo . . . H. Neal Karr, 34, as 
Vice-president, the Singer Manufacturing Company 

. . Wilfred D. J. MacDonnell, ’34, as President, 
Great Lakes Steel Corporation . . . 

Frederick A. Prahl, Jr., ’36, as Vice-president for 
Research, Compo Shoe Machinery Corporation . . . 
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On the Horizon 


June 16, 1958 — 24th Alumni Day, 1958, M.L.T. 
Campus in Cambridge. Morning Conference 
in Kresge Auditorium, 9:45 a.m. Luncheon 
in Du Pont Court, 12:00 Noon. Afternoon 
Program, 2:30 to 4:30 p.m. Exhibits of new 
facilities at M.I.T.; Social Hour on Briggs 
Field, 5:00 p.m.; Dinner in Rockwell Cage, 
6:00 p.m.; Program in Rockwell Cage, 7:15 
p.M. Boston Pops Orchestra Concert in 
Kresge Auditorium, 8:30 P.M. 

November 8, 1958—13th M.I.T. Alumni Re- 
gional Conference, Albuquerque, N.M. 











Joseph Morgan, °37, as Chairman, Physics Depart- 
ment, Texas Christian University . . . Theodore Q. 
Eliot, 42, as Head, Process Technical Service De- 
partment, Texas Butadiene and Chemical Corpora- 
Se 

Benjamin Parran, 3d, ’43, as Manager of Ordnance 
Sales, General Electric Company . . . Paul F. Ely, 
Jr., °44, as Manager of Market Research, Bell and 
Howell Company, Chicago Robert Oppen- 
lander, Jr., 44, as Comptroller, Delta Air Lines 

Louis H. Roddis, Jr., ’44, as President, Pennsy]- 
vania Electric Company of Johnstown, Pa. . . 
Colonel John G. Zierdt, ’47, as Chief of Staff, Army 
Ordnance Missile Command . . . William  H. 
Shenkle, 51, as General Manager, Instrument Divi- 
sion, Rockwell Manufacturing Company, Tulsa, Okla. 


@ Special honors recently announced or awarded to 
Alumni and members of the Institute Faculty include: 
To Charles E. Smith, 00, honorary membership, by 


the Connecticut Society of Civil Engineers . . . to 
Marshall B. Dalton, 15, the grade of Fellow, by the 
American Academy of Arts and Sciences . . . to 


Edward H. Barry, ’16, the grade of Fellow, by the 
American Society of Mechanical Engineers . . . 

To Robert B. MacMullin, °19, the 1958 Jacob F 
Schoellkopf Medal “for his original contributions t: 
the science of Chemical Engineering, and for his 
achievements at home and abroad as a consulting en- 
gineer, particularly in the field of industrial electrolytic 
processes,” by the Western New York Section, Amer- 
ican Chemical Society . . . to Harold F. Smiddy, 
‘20, the Wallace Clark Award, by the Council for 
International Progress in Management. . . 

To Thomas K. Sherwood, ’24, Martin Deutsch, °37, 
and Hatten S. Yoder, Jr., °48, membership, by the 
National Academy of Sciences 

To Saul Namyet, ’40, the Clemens Herschel Award; 
to Harl P. Aldrich, Jr., ’47, the Structural Section 
Award; and to Howard Simpson, ’48, the Desmond 
Fitz Gerald Medal; by the Boston Society of Civil 
Engineers . 

To Edward S. Carter, Jr., ’51, the first George 
Mead Gold Medal, and to Harold S. Oakes, Jr., ’52, 
a George Mead Silver Medal, awards established by 
United Aircraft Corporation in memory of the late 
George Jackson Mead, ’16 . . 

To George H. Biichi, Professor of Chemistry, the 
$1,000 Fritzsche Award, by the American Chemical 
Society. 
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Change of Status 


@ Effective June 30, five members of the 
Faculty and a member of the Library staff 
will achieve emeritus status. At the same 
time, 14 members of the Faculty become 
full professors, 18 will be promoted to as- 
sociaté professor, and 21 will be advanced 
to assistant professor. Not included in this 
tabulation are new appointments to be 
announced at a later date. Except where 
photographs were not available when this 
issue went to press, portraits of those re- 
tiring are shown at the bottom of this page; 
portraits of those promoted to full profes- 
sorship also appear on these two pages. 
Those for whom retirement becomes effective on 
June 30, with title of professor emeritus, are: Leicester 
F. Hamilton, ’14, Professor of Analytical Chemistry 
and Executive Officer of the Department of Chemis- 
try; George C. Manning, ’20, Professor of Naval Archi- 
tecture; Avery A. Morton, ’24, Professor of Organic 
Chemistry; Walter C. Schumb, Professor of Inorganic 
Chemistry; and Evers Burtner, ’15, Associate Profes- 
sor of Naval Architecture and Marine Engineering. 
Professors Burtner, Hamilton, and Schumb will be- 
come lecturers for the following school year on a part- 
time basis. In addition, Mrs. Margaret M. de Le Vin, 
senior cataloguer in the Charles Hayden Memorial 
Library, also retires, but will continue her present 
work for the-eoming year on a part-time basis. 
Professor Hamilton has been a member of the In- 
stitute’s teaching staff since 1914 and was placed in 
charge of undergraduate instruction in chemistry in 
1935. In the spring of 1942 he was made acting head 
of the Department of Chemistry. He has always taken 
an active interest in undergraduate life at the In- 
stitute. He served as chairman of the Dormitory Board 
from 1925 to 1949, and played a major role in organ- 
izing the 5:15 Club for commuting students. He has 
been secretary of the Faculty since 1953, and for the 
two years preceding was assistant secretary. 
Professor Manning is a graduate of the United 
States Naval Academy with the Class of 1914 and re- 
ceived the S.M. degree from M.I.T. in 1920. He was 
a naval officer from 1917 to 1939 and joined the M.1.T. 
Faculty in 1936. During the past year he has been 
visiting professor at the University of Sao Paulo, Bra- 
zil, where he has directed work in that University’s 


M.1.T. Photos 
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G. H. Buchi S. H. Crandall 
ship-model towing tank. He is the author of four, 
and the co-author of three additional, works on naval 
design or related topics. 

Professor Morton received the A.B. degree from 
Cotner College in 1913, and the Ph.D. degree from 
M.L.T. in 1924. He has been on the teaching staff of 
the Institute’s Department of Chemistry since 1920, 
and during the past year, on leave of absence. He is 
author of Laboratory Technique in Organic Chemis- 
try and Chemistry of Heterocyclic Compounds, and 
is well known for his work in synthetic rubber. 

Professor Schumb received the A.B., A.M., and 
Ph.D. degrees from Harvard University in 1914, 1916, 
and 1918, respectively. He taught at Vassar College 
before joining the M.LT. staff in 1920. From 1930- 
1945 he was director of the Research Laboratory in 
Inorganic Chemistry. Professor Schumb was one of 
the 12 people listed in the Chemical Bulletin, in 1947, 
as among the ablest chemists and chemical engineers 
in the United States. 

Professor Burtner received the S.B. degree from 
M.LT. in 1915 and began his lifelong association with 
the Institute immediately thereafter. During World 
War I, he worked in the Scientific Section of the Ports- 
mouth Navy Yard which was then building subma- 
rines, and later served as port engineer and marine 
superintendent with John S. Emery Company. He be- 
came assistant professor in 1924, and associate pro- 
fessor in 1931. He is the author of a chapter on Marine 
Engineering in the Handbook for Mechanical Engi- 
neers by Marks. In 1944, Professor Burtner served on 
the Advisory Board of the New England Association 
of Naval Architects and Marine Engineers. 
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E. Burtner, °15___L. F. Hamilton, °14 G. C. Manning, ’20 A. A. Morton, °24 
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D. Durand 


Mrs. de Le Vin was graduated from Simmons Col- 
lege in 1916 with the degree of S.B., and in 1945 re- 
ceived the M.A. degree from Boston University. She 
came to M.I.T. in 1927, when the main library of the 
Institute was located in the dome of Building 10. Mrs. 
de Le Vin was appointed as a member of the Insti- 
tute’s staff in 1947. 

The 14 men who become full professors, beginning 
July 1, are: E. Cary Brown, Department of Econom- 
ics and Social Science; George H. Biichi, Department 
of Chemistry; Stephen H. Crandall, 46, Department 
of Mechanical Engineering; David Durand, School 
of Industrial Management; Francis L. Friedman, °49, 
and David H. Frisch, ‘47, Department of Physics; 
Myle J. Holley, Jr., ‘39, Department of Civil and 
Sanitary Engineering; John W. Irvine, Jr., ‘39, De- 
partment of Chemistry; Roy Lamson (no portrait 
available ), Department of Humanities; Ithiel deS. 
Pool and Robert M. Solow, Department of Economics 
and Social Science; C. Gardner Swain, Department 
of Chemistry; Theos J. Thompson, Department of 
Nuclear Engineering; and David C. White, Depart- 
ment of Electrical Engineering. 

The following 18 men have been promoted to asso- 
ciate professor: Clyde M. Adams, Jr., "49, Depart- 
ment of Metallurgy; David O. Caldwell, Department 
of Physics; Alfred D. Chandler, Jr., Department of 
Humanities; Noam A. Chomsky, Department of Mod- 
ern Languages; Melville Clark, Jr., Department of 
Nuclear Engineering; Morton Finston, ‘48, Depart- 
ment of Aeronautical Engineering; Frederick D. 
Greene, 2d, Department of Chemistry; Hermann A. 
Haus, 54, Department of Electrical Engineering; 


I. deS. Pool R. M. Solow 
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F. L. Friedman, °49 D. H. Frisch, °47 


Cc. G. Swain 
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John G. King, 50, Department of Physics; William 
L. Letwin, School of Industrial Management; Robert 
W. Mann, ’50, Department of Mechanical Engineer- 
ing; Ross E. McKinney, 49, Department of Civil and 
Sanitary Engineering; Erik L. Mollo-Christensen, ’48, 
Department of Aeronautical Engineering; Jurgen 
Moser, Department of Mathematics; Robert C. Reid, 
54, Department of Chemical Engineering; Isadore 
M. Singer, Department of Mathematics; Leon Trill- 
ing, Department of Aeronautical Engineering; and 
John S. Waugh, Department of Chemistry. 

The 20 men who become assistant professors are: 
Albert K. Ando, Department of Economics; John C. 
Chato, Department of Mechanical Engineering; 
Charles M. Gray, Department of Humanities; Elias P. 
Gyftopoulos, Department of Electrical Engineering; 
Imre Halasz, Department of Architecture; Lawrence 
C. Hoagland, 55, Department of Mechanical Engi- 
neering; Harry Hughes, Department of Geology; 
Ralph C. James, Department of Economics; Theo- 
dore R. Madden, ’49, Department of Geology; Arthur 
P. Mattuck, Department of Mathematics; Charles R. 
Niehaus, Department of Humanities; Irwin A. Pless, 
Department of Physics; Herbert H. Richardson, ’54, 
Department of Mechanical Engineering; Rolf P. 
Scharenberg, Department of Physics; Joseph L. 
Smith, Jr., Department of Mechanical Engineering; 
Bernard P. Spring, ‘51, Department of Architecture; 
James M. Symons, ’55, Department of Civil and Sani- 
tary Engineering; Seth P. Tillman, Department of 
Economics; William A. Youngblood, Department of 
Electrical Engineering; and Zenon S. Zannetos, °55, 
School of Industrial Management. 
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General view of the M.I.T. mace, 
which is 46 inches long, is shown 
at the left, “with details of knop 
embossing shown in illustrations 
at right and bottom of page. Of 
course the beaver (top of mace) 
is the mascot of Technology's 
engineers. Seal of the Institute 
is on sphere at bottom. Names of 
M.L.T. presidents are engraved on 
staff between two lower octagonal 
knops. Alternate panels of octag- 
onal knops are embossed with 
symbols representing fields of 
study at the Institute. 





M.1.T. Mace 


@ As recorded in the July, 1957, issue of 
The Review (page 515), the Institute is the 
proud possessor of a mace. This splendid 
ceremonial device, a gift from the Class of 
1907, represents years of painstaking crafts- 
manship on the part of Leverett H. Cutten, 
"07. As the time nears for its use in the com- 
mencement procession, The Review is happy 
to show, as was not possible a year ago, 
some of the details of this objet dart. 

Originally a metal club designed to be 
used against warriors in armor, the medieval 
mace has become transformed into a more 
peaceful instrument. When placed on the 
table in front of a high-ranking officer, such 
as the president of a university, the mace is 
a symbol of authority granted that official to 
conduct the business of his office. 

The handsome M.I.T. mace is 46 inches 
long with maximum diameter of about 9 
inches. It is made of silver and is gold 
plated. The stylized eight-bladed head is 
crested with a beaver — the engineer of the 
animal world. Below the head is a spherical 
woven knop as decoration and three oc- 
tagonal knops having embossed symbols. On 
the staff below the middle octagonal knop 
are engraved the names of the presidents of 
M.I.T., together with the years of their 
presidencies. 
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At the bottom of the mace is a sphere, or 
pommel, on one side of which is the Insti- 
tute’s seal. Separated from the seal by oak 
leaves, the other side shows the inscription. 
The oak leaves and acorn at the base of the 
mace are symbols of strength. 

Perhaps the most interesting aspect of the 
M.I.T. mace is the group of symbols em- 
bossed on the knops to represent the fields 
of the Institute’s educational endeavors. Mr. 
Cutten did not intend that the symbols se- 
lected should represent courses of instruc- 
tion. Rather, he sought symbols expressing 
our technological culture and whose mean- 
ings would remain unchanged throughout 
the years. 

Thus there are symbols for the general 
areas of physics (nuclear orbits and the Ein- 
stein equation), mathematics (diagram for 
the Pythagorean theorem), humanities (open 
book), biology (microscope), mechanics (en- 
meshed gears and turbine blades), electro- 
magnetism (current carrying coil), chemistry 
(retort), civil engineering (transit), earth sci- 
ences (globe and stars), naval science 
(anchor), architecture (Ionic capital), and 
aeronautics (wing section). 

The long proportions of the mace and its 
many curved surfaces make it difficult, if 
not impossible, for any photograph even to 
suggest the true beauty of Mr. Cutten’s sil- 
versmith handicraft. 
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Alumni Day, 1958 


@ Appropriately enough, the theme for this year’s 
Alumni Day symposium will be “Education for a 
Changing World.” The symposium will be held, be- 
ginning at 9:45 a.m. on Monday, June 16, in Kresge 
Auditorium on the M.I.T. Campus, with Association 
President Gilbert M. Roddy, ’31, presiding. Sympo- 
sium speakers will be three professors at the Institute: 
Morris Cohen, ’33, Professor of Physical Metallurgy; 
Edwin R. Gilliland, 33, Professor of Chemical Engi- 
neering and chairman of the Engineering Education 
Committee; and Holt Ashley, ’48, Associate Professor 
of Aeronautical Engineering. 

As usual, registration for Alumni Day events will 
be in the new Rogers Building lobby at 77 Massa- 
chusetts Avenue, Cambridge. All who plan to attend 
this interesting day’s events are urged to register by 
mail in advance. 

The Alumni Day luncheon, providing opportunity 
to renew old acquaintance, will be held in Du Pont 
Court at 12:00 Noon. Addresses concerning the In- 
stitute’s and the nation’s scientific and educational 
programs will be delivered by Julius A. Stratton, °23, 
Acting President of M.I.T. and by James R. Killian, 
Jr., 26, on leave from his M.I.T. presidential post to 
serve as Special Assistant to President Eisenhower 
for Science and Technology. 

At 2:30 p.m, Alumni may see the M.I.T. Nuclear 
Reactor; the Computation Center where the I.B.M. 
704 computer will demonstrate how satellite orbits 
are computed; exhibits on space travel, space naviga- 
tion; and laboratory equipment recently designed by 
the Physical Science Study Committee for high 
school physics courses. 

A social hour on Briggs Field will precede the 
Alumni Day banquet which is to be held at 6:00 p.m. 
in Rockwell Cage. Following the highly successful 
practice initiated last year, the Boston Pops Orches- 
tra, with Arthur Fiedler conducting, will conclude 
the day’s events in Kresge Auditorium. 


Twenty-five Years Ago This Month . . . 


# On June 6, 1933, at commencement exercises held 
at Symphony Hall to mark the graduation of the In- 
stitute’s 66th class, President Karl T. Compton for- 
mally created 423 new bachelors and 146 masters of 
science; 22 new bachelors and 7 masters in architec- 
ture; and 10 and 17 new doctors of philosophy and 
science, respectively. 

A. Lawrence Lowell, Life Member of the Institute 
Corporation and retiring President of Harvard Uni- 
versity, delivered the commencement oration to the 
Class of 1933, his subject being: “The Art of Exam- 
ination.” He said in part: 


“From teachers to committees of the United States 
Senate, inquisitors are apt to be unpopular with their 
victims. A generation ago the proceeding was often 
looked upon in the schools as unnecessary and objec- 
tionable. The teacher asserted that he knew how his 
pupils were doing, and regarded an examination as 
much like an indictment —a thing not to be used 
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against good citizens —and as implying at least a 
suspicion of misconduct. . . . 

“This is not unnatural; for examinations of that 
kind are given mainly for purposes of discipline — 
that is, to see whether the pupil has really done his 
work, the exact rating of individuals being of less 
importance. . 

“Another object in examinations — that of meas- 
urement, rather than discipline — has lately become 
prominent. The increasing number of applicants for 
higher education, the conviction that too many col- 
lege students benefit little from their instruction, a 
desire for a better criterion of what we are trying to 
do and how well we are doing it have caused a 
greatly increased interest in tests of ability, of at- 
tainment, and of promising qualities. . . . 

“There is a third function of examinations, where 
the main object is neither discipline nor measure- 
ment, but education; and that aspect of the matter 
has not hitherto been much discussed. . . . 

“Every examination, whose nature is known, set at 
the close of a period of study upon the subjects 
studied, will affect the attitude of the students to- 
ward those subjects for good or evil, becoming to 
that extent an integral part of the process of edu- 
cation; and the more it is considered by the exam- 
iners from this point of view the better its effect. 

“The second way in which an examination may be 
a valuable part of the process of education is by re- 
quiring a systematic expression of thought. Some 
wise man has remarked that no one knows a subject 
in an intellectual way unless he can talk or write 
about it — that is, can express his ideas upon it. For 
to express oneself involves arranging one’s thoughts 
in order, formulating, and thus clarifying them —a 
very different thing from answering Yes or No to 
a series of questions formulated by the examiner. 
The great art in life lies less in solving problems than 
in discovering the problems to be solved, and to that 
an examination may, in part at least, direct attention. 
By so doing, it can reduce the comparative weight 
of mere memorizing, and cause the student to make 
the subject his own, leading him to work it over in 
his mind until he can express it, not in the terms of 
a book or statement by a professor, but as it comes to 
stand in the fabric of his own thought. If he knows 
that at the close of his studies he will be called upon 
to do this, he will be inclined to prepare himself for 
an orderly statement of what he has learned. . . . 

“Education is a vast and complex thing of which 
we have learned something by experience, by theory 
not very much; and verily the art of examination is 
difficult, for it aims at several distinct objects at once. 
These things are not to be solved by a formula, nor 
are any formulae either exact or essential, for there 
may be many roads to the same end. But one matter 
that has not yet received the attention it deserves, 
and is well worth study, is that of examinations as a 
vital factor in the educational process.” 


@ The Institute mourned the passing on June 1, 1933, 
of William P. Ryan, ’18, Head of the Department of 
Chemical Engineering since 1929; and on June 12 of 
Edward F. Miller, 86, Head of the Department of 
Mechanical Engineering since 1911. 
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Visiting Committee Report on Metallurgy 


@ A meeting of the Visiting Committee on the De- 
partment of Metallurgy® was held in the Given Room 
at M.I.T. on December 3, 1957. Present were: Chair- 
man Hanley, Messrs. Given, Hollomon, LaQue, 
Malozemoff, Milliken, and Sawyer. C. Richard 
Soderberg, ’20, Dean of the School of Engineering, 
John Chipman, Head of the Department of Metal- 
lurgy, and various Faculty members from the De- 
partment also attended the meeting. 

Dr. Chipman opened the meeting by summariz- 
ing the report of last year’s Visiting Committee 
which had stressed the need of industry for men with 
a broad training in the field of materials, with em- 
phasis upon solid state technology, as well as study 
of metals. The Committee had recommended that 
the possibility of offering a degree in materials engi- 
neering be studied by the Department. It was 
reported that the matter was under serious considera- 
tion by the Institute and that a Committee on Mate- 
rials Engineering, composed of representatives of the 
several engineering departments, had been appointed 
under the chairmanship of Professor Morris Cohen, 
33. 

It was the opinion of the Visiting Committee that 
any training in materials engineering should be con- 
centrated in the graduate years, with the possibility 
of offering a new graduate degree in the field. The 
program should be as flexible as possible in order to 
draw students from many departments and to enable 
students to enter different fields. The Committee felt 
that visiting professors should be invited from indus- 
try to strengthen work in materials and that fellow- 
ships and other types of financial aid would be 
needed to attract graduate students into the course. 
The Committee pointed out that consideration of any 
expansion of teaching into the field of materials em- 
phasizes the need of additional space and personnel. 

Considerable time was spent discussing the re- 
search work carried on in the Department, and the 
methods of financing such research. It was evident 
that the chief problems rested in securing financing 
on a long-range basis, rather than on the year-to-year 
basis which is now common practice. In many proj- 
ects, there is also a severe problem of securing 
expensive equipment and providing funds for main- 
tenance. The Committee felt that the matter of over- 
head charges by the Institute, and the method of 
determining total charges for research programs, 
should be studied in the hope of alleviating some of 
the Department’s financial problems in research. 

It was mentioned that undergraduates, particularly 
below the junior year, were having difficulty in se- 
curing summer employment needed for their profes- 
sional training. The Committee felt that, in all 
likelihood, companies would hire sophomores as well 
as juniors, but that it was not possible to put students 
on manual jobs because of union*restrictions. It was 
suggested that the Department contact recruiting 


*Members of this Committee for 1957-1958 are: Edward J. 
Hanley, ’24, chairman, William B. Given, Jr., 08, C. Baldwin 
Sawyer, ’17, Augustus B. Kinzel, ’21, Frank R. Milliken, ’34, 
= H. Hollomon, ’40, Frank L. LaQue, and Plato Malozem- 
off. 
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personnel to see whether companies would consider 
hiring more undergraduates. 

It was reported to the Committee that the entire 
subject of undergraduate curricula was the subject of 
long and arduous debate and study by the Faculty at 
the present time. 


Alumni Council Meeting 


@ Gilbert M. Roddy, ’31, President of the Associa- 
tion, opened the 33lst meeting of the Alumni Coun- 
cil, held on April 28 at the M.LT. Faculty Club, 
which was attended by 116 members and guests, 
Minutes of the meeting of March 31 were approved, 
and Donald G. Robbins, ’07, read a resolution on 
the late George A. Crane, 07, which was accepted 
by a standing, silent vote. 

As Secretary of the Association, Donald P. Sever- 
ance, 38, reported that, between April 1 and April 
25, nine M.I.T. clubs had been visited by 15 M.LT. 
representatives. Also announced were results of the 
recent election, as recorded on pages 397 and 398 of 
this issue. Also reported were the nominations of the 
Executive Committee for chairmen of various impor- 
tant committees, to serve beginning July 1. 

For the Alumni Fund Board, Avery H. Stanton, ’25, 
reported that 11,457 Alumni had contributed $357,000 
to the Alumni Fund as of April 25. This represents 
an increase of 6 per cent in number of contributors 
and a 16 per cent increase in amount, compared with 
figures of the corresponding date a year ago. The 
Alumni Council was reported as having had 100 per 
cent participation in the Alumni Fund. 

David W. Skinner, ’23, chairman of Alumni Day, 
1958, reported on plans for the symposium, exhibits 
of new M.I.T. facilities, social affairs, and the Pops 
concert to be held at M.I.T. on Monday, June 16, as 
noted on pages 399 and 403 of this issue. 

John D. Linsley, Assistant Professor of Physics 
described the cosmic-ray experiments to be con- 
ducted by M.LT., beginning in June, on a 2,500-acre 
ranch in New Mexico. The purpose of this research 
is to gain greater insight into the nature of radiation 
received from outer space and to determine whether 
or not cosmic-ray showers originate in any particular 
portion of the sky. The experiments are intended to 
indicate how cosmic-ray showers originate, as well as 
where they originate. Nineteen stations, each with 
four units (a yard in diameter) will be used to catch 
and to count cosmic rays. 

F. Leroy Foster, ’25, Director of the Division of 
Sponsored Research, spoke on the effects of spon- 
sored research on the university. Research work 
sponsored by short-term contracts places an unneces- 
sary load:on the Faculty and the Administration, and 
requires the university to assume undesirable risks. 
But such research is a very effective way of keeping 
Faculty members abreast of current developments, 
and provides an excellent opportunity for training of 
graduate students, and even undergraduates. In gen- 
eral, such research is undertaken only if M.I.T. has 
proper facilities, if the program contributes to its 
educational program, and if a Faculty member is in- 
terested in undertaking it. 

(Continued on page 420) 
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Our Atomic Policy 


Scientific conferences have demonstrated that men of 
all nations can work together for man’s welfare, and 
will do so if proper teamwork environment is created 


A. Arden House, in the Catskills last fall, I at- 
tended a meeting on atomic energy — the 12th meet- 
ing of the American Assembly. Four former 
commissioners of the Atomic Energy Commission 
and one of its present members were present. Among 
the others were industrialists, engineers, scientists, 
lawyers, editors, economists, bankers, educators, and 
representatives from the labor movements, and all 
were leaders in their fields. 

Our three days of discussion certainly did not re- 
solve all the problems of our atomic power policy; 
in fact, there were some sharp disagreements on a 
number of issues. But on one point the agreement 
was unanimous —all recognized the need for the 
people of our country to get a clearer picture of the 
program and policy of the United States with respect 
to atomic energy. This group of leaders had found 
that they themselves were uninformed, or even mis- 
informed, about many of the salient facts. 

The following comments can represent only a per- 
sonal interpretation, but I will try to make them 
reasonably unbiased. My views are not the opinions 
of the American Assembly, and certainly they do not 
represent an official policy of the Atomic Energy 
Commission. But I have looked at our atomic energy 
program from three different points of view through- 
out a number of years and have gained some insight 
from each experience. 

For six years I was a member of the General Ad- 
visory Committee to the Atomic Energy Commission. 
For two of those years I was in the Pentagon as head 
of the Research and Development Board, and for 
another year I worked with the United Nations on 
the Atoms for Peace Program. 

Even during World War II, careful thought was 
given to the use of atomic energy for production of 
power. In that time of crisis, however, the nation’s 
entire effort had to be directed to winning the war, 
and postwar developments had to wait. Immediately 
after the war, some very extravagant claims were 
made about atomic power. It was stated, for ex- 
ample, that within a few years civilian nuclear power 
would be competitive with that derived from coal 
in the United States. This irresponsible and deplor- 
able over-optimism had serious repercussions. Sober 
thinking soon showed the absurdity of such claims — 
and enthusiasm flagged. 

Atomic energy for military propulsion was quite 
another matter. In this case, the cost per kilowatt- 
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by WALTER G. WHITMAN 


hour of the power produced might be entirely irrele- 
vant to the military value of an atom-powered 
propulsion unit. As you know, the Navy has been 
notably successful in developing the atomic-powered 
submarine, and is now applying nuclear propulsion 
to surface vessels as well. 

The Navy’s program did not lead to economic 
power from the atom, and was not intended to. But, 
in my judgment, the Navy's application to ship pro- 
pulsion has had very beneficial effects in the develop- 
ment of atomic power. It has made available a great 
deal of experience in atomic plants, it has created an 
industrial base for the production of power reactors, 
and it has resulted in the development of new mate- 
rials — such as zirconium — which are especially use- 
ful for reactors. 

On the other hand, the nonmilitary use of nuclear 
power was relatively neglected after World War II. 
The Atomic Energy Commission was preoccupied 
with weapons, particularly after the first Russian 
bomb was exploded. I joined the Advisory Committee 
in 1950, and I recall my own attitude about that time. 
Along with most people, I could not see why we 
should get excited about developing expensive atomic 
power when this country had adequate supplies of 
relatively cheap coal, oil, and gas to last for quite a 
period. Certainly atomic power would be useful 
sometime, but where was the urgency? 

Our government changed its position about six 
years ago when it began to examine the international 
implications of the development of atomic power. 
The United States stood before the world as the 
leader in the development of atomic energy. The 
leader for what? For weapons. There was a reap- 
praisal of the whole situation. Wasn't it most impor- 
tant that we should also assume leadership in the 
development of peaceful use of the atom? We might 
have adequate supply of fuels, but what about other 
countries who were not so blessed? 

In December, 1953, President Eisenhower ad- 
dressed the General Assembly of the United Nations 
in what I regard as the greatest ypeech by a world 
statesman since the war. After pointing out the utter 
annihilation of nuclear warfare, he called on all na- 
tions to unite in developing atomic power for the 
benefit of man rather than for his destruction. As you 
know, that inspired challenge initiated the subse- 
quent Atoms for Peace Conference, which was held 
in Geneva in 1955, and the new International 
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Atomic Energy Agency which was established in 
Vienna only last fall. 

Consistent with the President’s policy, the Atomic 
Energy Commission developed a positive program on 
reactors involving several hundreds of millions of 
dollars. The purpose of the new program was to ac- 
celerate the knowledge and technology on the most 
promising types of reactors for power production. It 
was fully realized that none of these prototype re- 
actors could produce competitive power; that first 
we had to build nuclear plants, gain experience in 
their design and construction, discover the operating 
difficulties, surmount them, and then build a second 
generation of the more promising types. By the time 
a third generation was built, we might have reliable 
and efficient atomic plants which would be competi- 
tively useful in certain areas. I shall not try to de- 
scribe these plants. The point is that our present units 
are built to develop knowledge and experience and 
are not intended to feed large amounts of electricity 
into the country’s power grid. In all these plants, the 
heat of fission is used to make steam; steam then goes 
into the power-producing turbines just as if the steam 
had come from a boiler fired by coal, oil, or gas. 

About this time the aspect of private financing 
began to be emphasized in the planning. You all re- 
alize that when the federal government pays all the 
bills the incentives to build and to operate economi- 
cally are rather marginal. Economies could be intro- 
duced if private capital were involved — if private 
money were at risk. 

The new Atomic Energy Act of 1954 was designed 
to permit private investment in a field that had pre- 
viously been a government monopoly. In retrospect, 
we can see that the framers of the 1954 Act were a 
bit over-optimistic in their appraisal of the economics. 

The A.E.C. has issued a series of invitations to in- 
dustry to present power plant projects for approval. 
The response to these invitations has demonstrated, 
with few exceptions, that the economic justification 
for private investment in atomic power plants does 
not yet exist in the United States. At the same time, 
however, the A.E.C. invitations have drawn many 
proposals from publicly financed companies who 
would build with government funds. This has in- 
jected domestic political issues to an alarming de- 
gree. The basic intent of the policy—to advance 
the development of atomic power by introducing the 
responsibilities which private capital might con- 
tribute — seems to have been forgotten in the heat of 
political battle. I regard this as a most serious deter- 
rent to progress. 

The situation in other countries is different from 
that in the United States, but the Geneva Confer- 
ence of 1955 showed that Russia, England, and 
Canada were making real progress. 

At first, the British built big reactors for the pro- 
duction of plutonium for weapons, just as we did. 
Later on, they built the Calder Hall type of reactor 
which produces plutonium while generating commer- 
cial power as well. The British are embarked on a 
tremendous investment for producing atomic power 
in the British Isles. Why are they doing it? They are 
quite frank in their answer. British coal is no longer 
adequate for their expanding power needs. They can 
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get oil from the Mid-East, but about a year ago there 
was a serious crisis at Suez, and the Mid-East situa- 
tion is very unsettled. The British are also buying 
coal from the United States. By the time that US, 
coal is delivered in England, it costs about twice 
what it costs here in New England. The British fee 
quite justified in building atomic plants which will 
make power at a much higher cost than would be 
competitive in the United States. 

The situation in western Europe is very similar, 
There, coal is inadequate for industrial needs. West- 
ern Europe, too, must have additional power pro 
duction if the people are to build up the economy to 
meet its planned growth. Western Europe, too, is 
buying United States coal at about the same price 
the British pay and also in scarce dollars; it also buys 
oil from the troubled Mid-East. Japan is in somewhat 
similar condition. Although an industrialized country 
with good water power, Japan is reaching the limit 
of its energy resources and needs additional fuel. 

The situation in Russia is not quite so clear. Un- 
doubtedly, much of Russia’s interest in atomic power 
arises from its international implications, just as it 
does with us. But Russia does have a definite fuel 
shortage in western Russia which has to be met by 
transporting coal from Siberia, a distance of some 
1,500 miles. When the cost for that rail freight is 
included in the cost of coal, you have rather expen- 
sive power. If we had a common yardstick, I would 
imagine that additional power from Siberian coal 
may be twice as expensive in Moscow as it is here 
in Boston. 

I would like to summarize this part of my com- 
ments by asking a question —“Why should we be 
interested in atomic power?” — and answer it with 
three points: (1) Over the long term we will need 
atomic power in the United States, although there 
is certainly no urgency at this time; (2) Atomic 
power is, however, urgently needed in other coun- 
tries, notably in Europe and Japan; (3) Most impor- 
tantly, our world responsibilities require that the 
United States lead in the peaceful development of 
the atom. The President understands this — the citi- 
zenry must understand it if the necessary federal 
program is to be supported. 

Viewed in this light, you can understand why I so 
deplore the injection of domestic politics and of the 
public power-private power struggle into a program 
where the fundamental issues are international in 
character. 


Powerful Forces for Understanding 


Let me now talk on a somewhat broader basis 
about a concept which, although less tangible, is 
being shaped, for good or ill, by our thoughts and 
actions every day. I have emphasized that the inter- 
national aspects of the atomic-power policy are the 
dominant ones. This conclusion was generally ac- 
cepted in the American Assembly at its meeting last 
fall. Yet almost everyone in that group instinctively 
thought of the problems and of possible solutions 
only in terms of the Cold War. 

We may not see clearly any practicable alternative 
to the Cold War. But deep down, anyone who is 
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vould The United Nations team of scientific secretaries is shown above. Seated (left to right) are: Michel Trocheris, France; John Gaunt, 
coal U.K.; Reinosuke Hara, Japan; Brian Urquhart, Executive Officer, United Nations; Viktor S. Vavilov, Deputy Secretary-General, 
here U.S.S.R.; Walter G. Whitman, ’17, Conference Secretary-General, Frederic de Hoffmann, U.S.; Elwyn O. Hughes, Canada; 
Donald J. Dewar, Canada; and Jose Leite Lopes, Brazil. Standing (left to right) are: Andre Finkelstein, France; Cesar A. Sastre, 
com Argentina; Brahm Prakash, ’49, India; Jakob Goedkoop, Netherlands; Ivan D. Rojanski, U.S.S.R.; Robert A. Charpie, U.S.; Nikolai 
A. Dobrotin, U.S.S.R.; Leonard F. Lamerton, U.K.; and Derrik J. Littler, U.K. Joining the team later (but not shown above) 
ye = were: Aleksander Milojevic, Yugoslavia; Carlo Polvani, Italy; Abdus Salam, Pakistan, and Ivan Ulehla, Czechoslovakia. 
wi 
need aware of the destructiveness of the present weapons, ference. I could tell the Russians about the plans of 
there and of the ease with which they can be delivered, the Western nations — the types of papers they in- 
tomic must know that a policy which is based entirely on tended to present, the caliber of people who were 
coun- the Cold War is utterly sterile; it cannot bring peace coming, and something about the exhibits which 
npor- to this world. It will lead inexorably to world sui- were to be set up at Geneva. Moreover, I needed 
t the § cide. Russian help in many things that had to be done, 
nt of In March, 1955, I was in Moscow on a mission for _ notably in the recruiting of some younger scientists 
citi: § the United Nations. My task was to enlist the co- to serve with me in the United Nations. The Russians 
deral § operation of the Russians in the forthcoming Atoms — were obviously startled by such frankness, but their 
for Peace Conference. Many people, including quite | response was quick and very gratifying. They said 
‘I so § afew of my friends, doubted the wisdom of trying to they would do practically everything that I asked 
f the § hold this conference. They feared that it would be _ them to do, and, furthermore, they delivered on those 
gram another propaganda battle which would merely re- _ promises. 
al in § sult in a setback to world progress. It was readily One minor incident on that trip was rather reveal- 
apparent that the critical problem was to dispel sus- _ ing to me; it is unimportant except that it was reveal- 
picion and distrust about the conference on the part —_ ing. Remember, we knew so little about the Russians 
of the Russians, as well as distrust of Russian inten- _at that time, and there was quite a tendency to think 
tions by the United States. We had somehow to estab- __ that they all had horns and a tail. They took me to 
basis lish confidence that this would be a true scientific see a high-energy accelerator, and through the inter- 
le, is congress in which nations would tell of their knowl- preter, carefully explained the accelerator to me. At 
and § edge and of their plans. this point a Russian beside me, who could speak Eng- 
nter- It seemed to me that the most direct and construc- lish, leaned over confidentially and said: “You know, 
» the | tive approach was to go to Russia and try to tell the © we are very proud of the work that Dr. Veksler is 
» ac- | Russians as much as possible about the plans. I began _— doing on this accelerator. We would so like to build 
last by asking the Russians whether I would be welcome _a_bigger accelerator, but that takes a tremendous 
ively | in Moscow. Remember, at this time, early in 1955, the | amount of iron. Sometimes we think it would be a 
tions | ron Curtain was substantially impregnable. The an- good idea to use some of the Iron Curtain to build 
swer from Moscow was: “Yes.” a bigger accelerator.” To one not prepared for this 
ative In retrospect, I regard that short visit to Moscow _ sort of a comment, my education came pretty fast. 
10 is | 8 most critical to the subsequent success of the con- (Continued on page 428) 
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Technology in a Free Society 


The betterment of humanity comes from effort and striving. 
But technology provides means for creating and distributing 
new wealth, when proper incentives are provided to produce 


by JOHN B. RAE 


5 is a fair guess that history will record the launch- 
ing of the first space satellite as the point at which 
the bulk of the American people finally, belatedly, 
and for the most part abruptly, became aware that 
the advance of technology was posing urgent prob- 
lems for their whole way of life, quite apart from 
the matter of mere physical survival. The awakening 
began with the atom bomb, but for some reason the 
explosion at Hiroshima failed to jolt us to anything 
like the same extent as the launching of Sputnik. Ap- 
parently this was because we could regard the bomb 
as “ours” and therefore as comforting evidence of our 
inherent superiority in technological skill and “know- 
how.” At any rate, the fact of this new-style Great 
Awakening is sufficiently obvious in the contempo- 
rary American scene. 

What the future historian will record about the 
response of the American people is another matter. 
We have, we may devoutly hope, recovered from the 
first hysterical reaction, which might well have con- 
vinced a stranger to the American scene (a visitor 
from outer space, for instance) that all our techno- 





Raymond E. Hanson, *0. 

Nothing in history suggests that a healthy society can exist if 
people are conditioned to take it for granted that government 
will settle all their problems for them. 
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logical achievements, our unequaled facilities for 
mass production and distribution, our resources in 
managerial and technical skill had somehow van- 
ished overnight, and that our entire educational sys- 


stem had suddenly become worthless. A deflating of | 


complacency and a healthy soul-searching is a very 
profitable experience. If, however, we give way to 
our doubts and fears, if we lack faith in our own 
ideals and institutions, then we will assuredly blun- 
der into the very evils we want to avoid. 

The magnitude of the problem is indisputable. 
Technology has put awesome power into our hands, 
which can be used to enhance the well-being of 
mankind by multiplying enormously our ability to pro- 
duce goods and services — or it can be used for de- 
struction on a scale threatening the extinction of the 
human race. The question of whether man is to be 
master of, or mastered by, his machines has been 
asked before; apparently the time is fast approaching 
when it must be answered. 

This is not going to be an easy task, and we shall 
certainly fail unless we keep in plain sight one vital 
factor: namely, that technology is a means and not 
an end. There has been plenty of exhortation over 
the last several months about the need for preserving 
our leadership in science and technology. No one will 
seriously quarrel with this objective, but some clari- 
fication of purpose would be helpful. Technology 
can serve a variety of ends, both good and bad. It 
can raise standards of living and help to promote a 
fuller life for the individual; it can also be used to 
oppress peoples who are less well equipped. If we 
have and intend to preserve a technological supe- 
riority, we have also to decide what use we wish to 
make of it. It is meaningless to demand that we stay 
ahead in the technological race merely for the sake 
of being ahead. And if we are wise, we will consider 
our aims in the light of experience. 

Here in the United States we have a society in 
which the fruits of technology are more extensively 
utilized and more widely distributed than anywhere 
else in the world. It is not a perfect society, but then 
no human society ever has been perfect, and ours 
has at least the great merit of having made possible 
a higher standard of living for a larger proportion of 
its people than any other that the world has seen. 
This is a feat which cannot be written off to historical 
accident or sheer luck. We have been well endowed 
with natural resources but other parts of the earth 
are just as rich. Russia has more territory than we 
have, China has more people, and either one has at 
least as much potential wealth. We have just been 
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made acutely aware that we have no monopoly on 
talent. In short, the explanation for the American 
achievement has to be sought elsewhere, and the 
obvious place to look is in the record of our own past. 

The United States began as what is now euphemis- 
tically termed an “underdeveloped area,” and _ its 
people had to do their own developing. European 
capital and technical skill contributed much to our 
economic growth, but it did so on a business basis, 
in the expectation of getting a return. This situation 
was all to the good. The American people were 
thrown on their own resources and ingenuity, and 
they found the key to progress in a social order which 
provided freedom for creative ability to find its own 
outlets. In the area of technology, the person with an 
idea for a new product, or a better way of making 
an existing product, was free to go ahead and try. 

He might not succeed. We frequently forget that 
the “unalienable right” listed in the Declaration of 
Independence is the “pursuit of happiness”; there is 
no guarantee that we will catch it. Nevertheless, if 
we take a few names at random — Colt, Ford, Edi- 
son, Kettering, Whitney, Westinghouse — it is clear 
that the man with ideas and the ability to implement 
them has found ample opportunity in the American 
environment, and this freedom of opportunity is the 
vital ingredient in our economic achievements. 

There are those who claim that these opportunities 
no longer exist in an era of great corporations and 
organized research. The growth of electronics in the 
last 10 years might be sufficient refutation, but there 
is more to be said. However much business organiza- 
tion may have changed, it has never reached the 
point of having a surplus of competent leadership 
and creative talent. The individual who possesses 
these qualities is still reasonably certain of being 
given every chance to display them. 

If we wish to maintain this freedom of enterprise 
we had better recognize that it is an extraordinarily 
difficult thing to do. Making a free society function 
calls for endless patience, willingness to compromise, 
and acceptance of human perversity and weakness 
as facts that have to be lived with. Furthermore, an 
industrial civilization is a highly complicated mecha- 
nism, which requires a greater degree of regulation 
by governmental authority than the simpler econo- 
mies of the past — with the attendant risk, human 
nature being what it is, that the itch to regulate will 
feed on itself and get out of control. 

This, in fact, is where the greatest danger to our 
free society lies. Very few Americans would con- 
sciously choose to replace our way of life with the 
brutal tyranny of communism, yet we can drift into 
something very like it without realizing what we are 
doing. We might do it from panic. We are, for ex- 
ample, quite properly concerned about deficiencies 
in American education, but it does not follow that 
the remedy is to rush blindly into adoption of Rus- 
sion educational methods simply because the Russians 
may be turning out more scientists and engineers 
than we are. Apart from the fact that the Russian 
educational system also has its flaws,° there is still 


*Alexander G. Korol, Soviet Education for Science and 
Technology (New York: The Technology Press of M.I.T. and 
John Wiley and Sons, Inc., 1957). 
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The most distinctive and greatest American contribution to 
technology has been mass production and the concept that 
benefits of technological progress should be passed along in the 
form of higher incomes and lower prices. 
the important element of purpose: before we go in 
for the mass production of scientists and engineers, 
we might take time to consider what kind of scien- 
tists and engineers will make the most effective con- 
tribution to the way of life which we hope to main- 
tain in the free world. 

Soviet technology has made some spectacular 
achievements, for which it is entitled to full credit. 
There is no evidence, however, that it is doing the 
Russian people much good, or that it is likely to in 
the foreseeable future. Technology has no built-in 
mechanism for distributing the wealth it creates; the 
decisions on how this is to be done have to be made 
by human agencies. In the collective society, this 
agency is an omniscient (in its own eyes) planning 
authority. When it makes mistakes — as it frequently 
does, infallibility being a divine and not a human 
attribute —the people pay the penalty. They go 
without. The American method is less orderly on 
paper and infinitely better in practice. Decisions on 
production and distribution are ordinarily made by 
that much-abused character, the businessman. If he 
guesses wrong, somebody else gets his customers — 
but the goods still get produced. 

Yet the social planners are with us too, and they 
are certain to use the technological crisis as an argu- 
ment for further restriction of private enterprise. We 
will be told that science and technology have created 
a situation so novel that we have no option but to 
entrust our destinies to the bright boys who know 
all the answers. It will, of course, be couched in 
more high-sounding terms. Not so long ago the sell- 
ing point was a lot of fine talk about human rights 
being more important than property rights — this 
despite an impressive volume of evidence from his- 
tory demonstrating that the right to ownership of 
what one has earned is among the most fundamental 
of all human rights. Even without going into history, 
the world about us provides plenty of examples to 
show that where property rights are set aside, where 
the sanctity of contracts is disregarded, other rights 
are treated casually also. A government which can 
justify the confiscation of property by calling it na- 
(Continued on page 416) 
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Precious Commonplace 


All forms of life depend upon a natural resource that is 
useful only when in the right place at the right time in 
a sufficiently pure state. Yet man is prodigal of water 


by FREDERIC W. NORDSIEK 


W aren, one of the most. abundant substances on 
earth, is a precious natural resource that presents a 
paradox. The world’s stores of water are virtually 
indestructible; yet mankind is as prodigal of this 
resource as he is of forests, coal, petroleum, and 
other natural gifts. Man wastes water by displacing 
it and by polluting it; for water is useful only when 
it is in the right place at the right time, and in a 
suitable state of purity. 

About 30 inches of rain have, on the average, fallen 
upon the United States every year since the Weather 
Bureau of the federal government began to accumu- 
late these data in 1870. Unfortunately this rainfall is 
not uniformly spread across the country; some areas 
are parched, while others struggle against flash floods, 
erosion, and such consequences of too much water. 

Some 70 per cent or more of the limpid gift of 
rainfall is immediately pre-empted by living plants, 
and returned by them directly to the atmosphere. 
But still enough water remains, if properly handled 
and equitably distributed, to more than satisfy 
America’s Gargantuan appetites for this fluid. For 
the citizens of this country are pre-eminently the 
water gluttons of the world; this is not a term of 
opprobrium, for it reflects cleanly personal habits, 
high standards of living, and a mammoth industrial 
development. Domestic sewage in this country is 
much more dilute than in Europe, because Ameri- 
cans take many baths, and enjoy water-greedy home 
appliances, such as automatic garbage disposal units 
that flush refuse down the drain, dishwashing ma- 
chines, clothes washers, and air-conditioning equip- 
ment. The citizens of Chicago — most lavish water 
users of all United States big-city residents — con- 
sume water at the extraordinary rate of 229 gallons 
per person per day. American industry gulps down 
95 billion gallons of water each year. A still larger 
user of water — just how much larger is not precisely 
known — is irrigation for agricultural purposes. 

But the engineering and conservation aspects of 
water cannot be covered adequately here; the fore- 
going comments were set down mainly to show the 
global importance of water, and to paint a backdrop 
against which to depict the biological significance 
of this substance. : 


Living Water 


Aside from their need for oxygen, the most press- 
ing demand of animals and plants living today is their 
requirement for water. This need is scarcely sur- 
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prising when we acknowledge that water constitutes 
from about 60 per cent to about 99 per cent of pro- 
toplasm, the living juice of all plant and animal cells. 
Water is useful biologically for much the same reason 
that it is valuable domestically and industrially; it 
is the universal solvent. This means that water can 
dissolve and carry in solution a greater variety of 
gases, liquids, and solids than can any other fluid. 

Animals and plants dwelling in oceans, lakes, 
ponds, rivers, and brooks obtain their oxygen from 
the waters that surround them, where it is available 
abundantly in solution — unless man has wantonly 
polluted the water with oxygen pre-empting waste 
materials. Land-dwelling plants and animals take 
their oxygen directly from the air. But within the 
tissues of all plants, and of all animals — except those 
whose blood contains an oxygen-transporting pig- 
ment, such as the hemoglobin in mammalian blood — 
water again performs its oxygen-bearing function. 
Oxygen in water solution is brought to every living 
cell, where it is used for the oxidative processes of 
metabolism that sustain life. In the same way, nu- 
trients in aqueous solution are borne by the body 
fluids from the organs of digestion or absorption to 
each individual cell; then waste materials are dis- 
solved from the cells and carried away to the organs 
of excretion. 

Circulating body fluids also carry in water solution 
hormones, the so-called “chemical messengers,” that 
are produced by the ductless glands, such as the 
pituitary, thyroid, adrenals, sex glands, and others. 
Hormones often do their work at locations in the 
body far away from the glands where they are pro- 
duced. In fact, hormones are only slightly less im- 
portant than the nervous system in effecting neces- 
sary co-ordination of functions within the animal 
body, and they accomplish this co-ordinating task 
by traveling through the body in aqueous solution. 

Water, in the circulating fluids of living things, 
not only transports materials for the complex chem- 
ical reactions fundamental to life, but also makes 
these very reactions possible by providing the neces- 
sary aqueous environment. As students learn early 
in high school chemistry, common chemical reactions 
usually will not proceed while the reagents are in the 
dry state. Witness baking powder, which is stable so 
long as dry, but which erupts into violent reactions 
as soon as it is moistened. A biological example is 
the seed, which remains dormant while it is dry, even 
if all other conditions are optimal for sprouting; but 
once water is supplied, seeds spring into active life. 
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Hot and Cold 


Water is the ultimate agent that enables man and 
other mammals to maintain a uniform internal tem- 
perature; and this man must do or he perishes. 
Ordinarily, the human body temperature has an ex- 
treme diurnal fluctuation of but two degrees Fahren- 
heit, regardless of whether the environment is hot, 
cold, or temperate. If man, like fishes, amphibians, 
and reptiles matched his internal temperature to 
ambient temperatures, he probably would not have 
achieved his present highly developed civilization, 
which has been gained by steady year-round mental 
and physical activity regardless of the season of the 
year or location upon the earth; for animals with 

variable internal temperatures become sluggish or 
totally dormant when exposed to cold. 

Heat within the body is generated by the cellular 
oxidation of food substances and by muscular activ- 
ity. It is dissipated from the surfaces of the body and 
respiratory passages, in part by radiation and con- 
vection but mainly through the evaporation of water. 
For each thousand kilogram calories disposed of by 
this latter method, the body must evaporate nearly 
two quarts of water. Evaporation of moisture in the 
breathing passages disposes of about one-tenth of 
the human body’s surplus heat. Most of the remainder 





is taken care of, in the human being, by evaporation 
of sweat from the skin, and, in furry animals — (like 
the dog) that do not have sweat glands in the skin — 
by evaporation of moisture from the tongue and 
respiratory passages. The dog facilitates this cooling 
process by “hyperventilation,” that is, by panting, to 
increase the flow of air through the mouth, across 
the tongue, and through the respiratory passages. 
Thus water gets the credit for keeping the mam- 
malian body cool enough internally; and this is the 
main problem in maintenance of uniform tempera- 
ture. Other body mechanics, that need not be elab- 
orated upon here, are charged with the simpler task 
of making sure that internal temperatures do not fall 
too low. Water, within the bodies of lower forms of 
life that do not enjoy the automatic temperature 
regulating mechanisms of the human body, also 
serves a sort of temperature stabilizing function, for 
water can absorb more heat with less change in 
temperature than almost any other known substance. 


Good Taste 


A function of water that has much hedonistic 
significance and perhaps some physiological value is 
its role in the tastes of foods. Only substances soluble 
in water can be tasted. Here we are talking of taste 


Albert E. Graf 


Hot Weather Antidote 
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in the true and fundamental sense, comprising only 
the sensations of sweet, sour, salty, and bitter. Many 
flavors, for example vanilla, are really odors; and a 
substance need not be water soluble to produce this 
sort of flavor sensation. But true tastes come to the 
human being only in water solution; for example, sour 
tastes from hydrogen ions; salty tastes from salts of 
low molecular weight; bitter tastes from salts of 
high molecular weight; sweet tastes from substances 
as dissimilar chemically as sugar and sacharin. 


Private Ponds 


Evolutionists hold in general that terrestrial forms 
of life evolved from forms dwelling in the ocean. 
Confirmation of this idea comes from the fact that 
the body fluids of the higher animals, including man, 
contain the same inorganic substances, in the same 
proportions, as does sea water. In fact, the higher 
animals have never escaped completely from an 
aqueous environment. Amphibians, one evolutionary 
notch above the fishes, spend part of their time on 
land; but their eggs usually are laid and their young 
hatched and nurtured in water. Turtles, which many 
believe another step higher on the evolutionary lad- 
der, lay eggs on land. But the interior of turtle eggs 
provides a watery environment for the embryo, much 
like the one in which amphibian embryos develop. 

Considering now the most highly evolved animals, 
the mammals including man himself, we iearn that 
amniotic fluid in the mammalian uterus provides a 
watery environment quite similar to that enjoyed by 
embryos of the lower vertebrates. Apparently such 
an environment is ideal for the critical period of 
embryonic development. Thus perhaps we may say 
that when marine animals invaded land, probably in 
the Cambrian period of geological time nearly 500,- 
000,000 years ago, they brought along with them 
private ponds in which their young might develop. 


How Dry | Am 


The basic needs of the human body, in order of 
exigency, are air, water, and food. Suffocate a man, 
and he perishes quickly. He can survive for long 
periods of time without food, often 30 days or more, 
living off his body reserves. He cannot go without 
water for nearly so long. Castaways traditionally 
have been troubled much more by thirst than by 
hunger. Even in the minute-to-minute terms of regu- 
lar everyday existence, we need water much more 
often than we need food. Ordinarily we eat about 
three times a day; but water coolers and drinking 
fountains are found everywhere, and everyone makes 
frequent use of them. The dispensing of carbonated 
beverages, fruit juices, and other drinks — consisting 
largely of water — is big business; so big indeed that 
in recent times it has had to be turned over more and 
more to slot machines. The human stomach keeps 
pace with these relative needs; it passes imbibed 
water along to the intestines in about 10 minutes, but 
takes four or five hours to empty itself of the food 
of a meal. 

The dog resembles man in the relative urgency of 
its needs for food and water; but quite the reverse 
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is true of some of the smaller mammals. The com- 
mon laboratory rat, for example, survives about 13 
days with food and no water, but only about eight 
and a half days with water and no food. 

Another rodent, the kangaroo rat of the Arizona 
deserts, does entirely without water. This engaging 
looking little beast resembles a miniature kangaroo, 
and jumps just like a kangaroo. It has large appealing 
eyes — evidence of its nocturnal habits. This rodent 
eats dry seeds and other dry plant materials, and 
never drinks water; in fact, no water is found in the 
deserts it inhabits. 

The seeds this creature consumes give it a bit of 
water; about 5 per cent of this food is moisture 
(many human foods, in contrast, contain 90 per cent 
water and more). Also, the internal metabolism of 
the beast, like that of all mammals, yields some 
water; the kangaroo rat generates internally 0.6 gram 
of water from each liter of oxygen metabolized. This 
minuscule amount of water would never keep the 
rat alive, did not the animal have special means for 
preventing loss of water from its body. Sweating is 
minimized because the rats stay in their cool bur- 
rows during the scorching desert days. These same 
underground burrows also help the rats minimize 
the water loss from their respiratory tracts; the rela- 
tive humidity in their burrows is usually some 50 
per cent, whereas outdoors the Arizona desert air 
has relative humidities of less than 15 per cent. 

The kangaroo rats lose very little water in their 
excrement. From each 100 grams of seeds eaten, they 
produce about five grams of feces, containing less 
than two and a half grams of water. These animals 
also excrete a remarkably concentrated urine. The 
most concentrated human urine contains some 2.2 
per cent electrolytes and 6 per cent urea; but kanga- 
roo rat urine contains about 7 per cent electrolytes 
and 23 per cent urea. If man could perform this 
extraordinary physiological feat, he could thrive 
while drinking sea water (as the kangaroo rat has 
been shown experimentally to be capable of doing), 
and human castaways upon the ocean would not 
need to suffer the ordeals of water deprivation they 
now sometimes undergo. More will be said presently 
about the question of imbibition of sea water by 
human beings. 

The studies of the kangaroo rat just summarized 
represent basic research — pursuit of knowledge for 
its own sake. But similar research on the camel, 
recently conducted in the Sahara Desert (where 
temperatures sometimes go as high as 140 degrees F.) 
by the United Nations Educational, Scientific, and 
Cultural Organization, with joint sponsorship by 
other private and governmental agencies, was highly 
practical; for the camel is the beast of burden of 
extensive hot, dry areas of the earth. 


Ships of the Desert 


Contrary to popularly held ideas, the camel does 
not store water in its hump or in its several stomachs. 
It can, nevertheless, thrive without water to drink 
for weeks at a time. The UNESCO study being cited 
showed that the camel does this by means similar to 


(Continued on page 422) 
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Americas Many Battles with Cholera 


The conquest of cholera in the United States is mainly, 
although not entirely, a triumph of sanitary engineering 


O vce upon a time cholera was a word to conjure 
with in this country. Now, however, it is one of a sub- 
stantial number of potent maladies that have com- 
pletely or almost completely disappeared from the 
American scene. Among the other serious and lethal 
diseases which once were rife in the United States 
but now may be classed as obsolete here, if not else- 
where, are smallpox, yellow fever, and bubonic 
plague. Those which are now so rare as to be re- 
garded as obsolescent in this country include typhoid 
fever, typhus fever, hookworm disease, trachoma, ma- 
laria, diphtheria, goiter, and pellagra; these last two 
are dietary deficiency states and not communicable 
diseases like all the others listed. At one time or an- 
other, all of these maladies have been rampant in 
North America. 

Although the name cholera is virtually unknown to 
the last two generations of Americans (and has been 
more or less forgotten by the others), this disease has 
been characterized as America’s greatest scourge. In 
the course of a little more than half a century, from 
1832 to 1892, it swept across the nation in half a 
dozen tremendous epidemics, creating havoc every- 
where and taking a high toll of valuable lives. Actu- 
ally, these waves of cholera epidemics were no worse 
than the smallpox outbreaks and the visitations of the 
terrible “throat distemper,” or diptheria, in colonial 
days in America, or the ravages of yellow fever in the 
middle of the Nineteenth Century which took even 
more victims, but were no more terrifying, than the 
“Indian pestilence.”* 

Cholera was aptly known as the “Indian pestilence,” 
or Cholera Indica, or more commonly as the Asiatic 
cholera, because it came out of the East, particularly 
from India, where it had flourished for centuries and 
is still highly prevalent. The great antiquity of the 
disease is indicated by references to it in the most 
venerable of Sanskrit documents, and also by an accu- 
rate description of it written by a Portuguese physi- 
cian in Goa, one Garcia del Huerto, in 1563. The 
malady was, however, unknown in Europe until the 
beginning of the Nineteenth Century, when India 
was opened up to trade with the West. 

Asiatic cholera itself is a disease of sudden onset 
and rapid action, with violent purging, the so-called 
“rice water” stools, vomiting, cramps, and collapse, 
with death ensuing often in from six to 48 hours. The 


* James A. Tobey, “Yellow Fever’s Role in History,” The 


Technology Review, 56:145 (January, 1954); “When Small- 
pox Flourished in America,” 58:97 (December, 1956). 
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by JAMES A. TOBEY 


mortality is relatively high, averaging about 10 per 
cent of the cases, but sometimes going as high as 50 
per cent. The terms “cholera infantum” and “cholera 
morbus,” which were in vogue a few generations ago, 
were applied to other diarrheal conditions and not 
to true cholera, while the ailment of swine known as 
hog cholera is something else again and, like chicken 
cholera, has no connection with human cases. 


The First Great Epidemic 


In 1817 the Asiatic cholera, which was raging in 
Jessore in India, broke out of its bounds and was car- 
ried by ships to Malay, to China and Persia, and 
finally to Russia, where it flourished among the sus- 
ceptible peasants for a decade. From there it spread 
to Poland and then on to Germany, France, and 
England, where the disease caused disastrous epi- 
demics in 1831 and 1832. In 1831 there was also a 
tremendous epidemic of. cholera among the Moham- 
medan pilgrims to Mecca, where it is said that 20,000 
out of some 50,000 of the devout hadji perished from 
the di- _s.e. Until very recent times these Meccan pil- 
grimages always have been fertile sources of infection. 

The great pandemic of 1832 was not long in reach- 
ing the Americas, for this was the period when clip- 
per ships and packets were constantly making the 
long voyage of from 36 to 60 days across the stormy 
Atlantic, bringing immigrants from Ireland, Ger- 
many, and other parts of Europe to the promised 
land. Too many, unfortunately, never arrived. On 
each of these ships 150 to 200 passengers would be 
crammed into the fetid, stinking holds where the 
sanitary arrangements were primitive, and conditions 
were favorable for the rapid spread of disease. In this 
year, four ships bound for Quebec lost 101 of 700 
passengers from cholera en route. 

The Carrick, a brig from Dublin, is blamed, how- 
ever, for the introduction of the Indian pestilence into 
the Americas. After burying, at sea, 42 of its original 
145 passengers who had succumbed to cholera, this 
ship arrived at Grosse Isle below Quebec on June 3 
1832. The survivors, many of them sick, were trans- 
ferred to a small, overcrowded river steamer, the 
Voyageur, for the trip to Quebec, where they arrived 
on June 8. On the way, a feather bed upon which 
a cholera patient had died was cast overboard, 
floated ashore, and was salvaged by a settler, who 
promptly came down with cholera and died of it. 

By the middle of June, the city of Quebec was in 
the throes of a full-blown epidemic of the Asiatic 
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cholera, with some 500 cases a day. Before this panic- 
causing outbreak had subsided, it had been respon- 
sible for 2,218 deaths here, and about half as many in 
Montreal. From Canada the disease traveled along 
the newly opened Erie Canal to Albany, and then 
down the Hudson to New York City, although some 
authorities thought that it had already entered by the 
port there. At any rate, cholera caused about 3,500 
deaths in New York City. At Sing Sing Prison, up the 
river, 175 out of 1,000 inmates were infected, and 73 
(a high percentage) died. The disease then went on to 
Philadelphia and Baltimore, and from there to the 
entire Interior Valley of the country. It coursed down 
the Mississippi, with fatal stops at Vicksburg and 
Natchez, to New Orleans, where an epidemic of yel- 
low fever also was raging. In this city more than 6,000 
persons are reported to have lost their lives. The epi- 
demic crossed the Caribbean to Havana, killing a re- 
ported 15,000 there, and was likewise rampant in 
Mexico. All in all, it was a most devastating episode. 

Troops moving from the East to Illinois to partici- 
pate in the war against the Indian chief, Black Hawk, 
carried the infection to Ohio, Illinois, and Michigan. 
Of 200 soldiers who started out under General Win- 
field Scott, 62 — including two medical officers — died 
of cholera on the way, 51 were sick on arrival at Fort 
Dearborn, and only about 80 were fit for duty. Among 
the participants in this Black Hawk war was a young 
captain of Illinois volunteers named Abraham Lincoln, 
who saw no action and afterwards wrote that all he 
learned in this campaign was to look after the health 
of his men. Many years later, in his second inaugural 
address, President Lincoln made the much-quoted re- 
mark that, “We can not escape from history,” an 
adage which certainly applies to the history of epi- 
demics in this country. 

At this time no one regarded cholera as a con- 
tagious disease, but as one caused by effluvia and 
noxious vapors. In order to dispel these miasms and 
purify the air, artillery was fired at sunrise, and bon- 
fires of tar and pitch belched black smoke during the 
day. The doctors treated their cases with hearty doses 
of calomel and opium, profusely bled their dehy- 
drated and anemic patients, and advised against the 
consumption of such laxative foods as gooseberries, 
apples, pears, green corn, cucumbers, and whortle- 
berries. The most eminent physician in Cincinnati, 
Dr. Daniel Drake, declared that the cholera was due 
to damp air and was fostered by individual excite- 
ment. He assured the public that the pestilential 
cloud would soon pass away and urged them to be 
calm. Despite this assurance, the epidemic continued, 
as no one thought to advocate the boiling of the 
drinking water. 

Another curious remedy of the times was the 
Cholera belt, a flannel binder which was placed 
around the abdomen and was supposed to ward off 
the disease. These cummerbunds were so highly re- 
garded that they were standard equipment for sol- 
diers almost up to the time of World War I. 

After ravaging the entire country and using up its 
quota of susceptibles, the cholera epidemic of 1832 
finally subsided, except for sporadic cases. In 1849 
after a terrible epidemic of the disease in Calcutta 
and other parts of India, it returned to the United 
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States, brought by some or many of the swarm of 
300,000 immigrants who flowed into the Americas 


that year. Like the earlier outbreak, this epidemic 


swept over the country; it followed the Gold Rush to 
California, bothered the Mormons on their hegira to 
the West, and among numerous other famous victims, 
caused the death of Robert S. Todd, father of Mary 
Todd Lincoln. On the whole, the carnage was about 
as great as it had been 16 years earlier. 


Dr. Snow and the Broad Street Pump 


Our third great visitation of cholera occurred in 
1852 and 1853, and was imported as usual from the 
East via Europe. In the latter year, 28 ships bound 
for New York buried at sea 1,141 victims of cholera, 
but brought in many sick to spread the seeds of the 
infection. This was also the year which marked the 
beginning of the Crimean War, in which more than 
twice as many of the troops died of cholera and other 
diseases as were killed in battle, including the Charge 
of the Light Brigade. This war was, however, notable 
for the sanitary advances instituted by Florence 
Nightingale — the “Lady With a Lamp” — who was 
the founder of modern nursing. 

When cholera was raging in London at this time, 
an inquisitive physician and sanitarian, named John 
Snow, observed that the death rate from the disease 
was unduly high in one particular parish, that of St. 
James. By a brilliant piece of sanitary detective work, 
a landmark in the history of epidemiology, he dem- 
onstrated that an unusual number of cases occurred 
among persons who imbibed of the well water from 
the popular Broad Street pump. He then established 
the fact that sewage from an adjacent house (where a 
case of cholera had been reported) was finding its 
way directly into this well. Those who consumed this 
water, including individuals who came long distances 
to get it, became sick, while those who drank waters 
from other less-favored wells remained healthy. Thus, 
it was proven that cholera was indeed a communi- 
cable disease and that it was spread by polluted 
water, among other ways. 

This noteworthy demonstration knocked the mias- 
matic theory of cholera into a cocked hat and showed 
that proper sanitation could prevent what had for- 
merly been considered to be an unpreventable dis- 
ease. This startling idea was put into practice in 
Germany by an able young physician named Max 
Joseph Von Pettenkofer, who proceeded to reduce 
cholera in his native Hamburg by sanitary means. 

Despite this new knowledge, cholera returned to 
America in full force in 1866. Of 8,500 passengers 
and crews arriving by ship in New York Harbor in 
that year, 872 died of cholera. In the city itself, there 
were about 1,200 deaths from this cause, with an- 
other 800 or so in the separate city of Brooklyn. This 
epidemic, like all the others, spread throughout the 
country, causing an estimated 50,000 to 60,000 deaths, 
although no one knows precisely how many in those 
days of meager vital statistics. During the Civil War 
which had just ended, disease had accounted for 
about two and a half times as many deaths among the 
troops as had bullets. 

(Concluded on page 416) 
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BUSINESS IN MOTION 





Under today’s competitive conditions, a manufac- 
turer can’t afford to take anything for granted. He 
continually seeks to improve even the so-called “per- 
fect’ product and to reduce production costs. 

One such progressive manufacturer, in reviewing 
the materials and processes used in making their 
spherical roller bearing cages, sought the opinion of 
others. One of those “‘others”’ was 
Revere’s Technical Advisory 
Service, which was called in to 
review the kind of brass that was 
being used in the cages and to 
study the problem first-hand. 
This meant consulting with the 
engineering department as well 
as observing the manner in which 
the bearing cages were being pro- 
duced. 

After a careful study recom- 
mendations were made. The re- 
sult was the adoption of specification changes in the 
brass strip used which, in addition to improving the 
quality of their roller bearing cages, gave this manu- 


facturer the following money-saving advantages: One 


‘bore pressing operation has been eliminated. Machin- 


ing is more easily accomplished. Less machining is 
required. Tool life has been increased with some 


speeds increased up to 100% and feeds up to 30%. 








, peu: Cole agree on sniiiamies ‘. re 


Rework due to burrs has been greatly reduced. One 
step less is required in the deburring operation while 
savings through reduced cycle time for remaining 
deburring operations are up to 40%. Chips are small 
now ... there is no “‘angel hair” to clutter work area. 
Life of punch used in notching roller bearing cage 
has been doubled. Now a run may be completed with- 
out making tool adjustments due 
to sharpening tools. Machining 
speeds and feeds have been sub- 
stantially increased over those in 
machining the former alloy. Die 
setters report that considerable 
work has been eliminated in set- 
ting up the tools used. All of 
which resulted in substantial 
savings in time and money. 

This is still another eye-open- 
ing example of Kevere supplying 
the metal that will do the best job 
and with the greatest economy . . . be it brass, copper 
or aluminum or any one of their alloys. It is also an- 
other example of the many advantages of working 
closely with your supplier, whether it be through Pur- 
chasing, Production, Engineering or Design Depart- 
ments, separately or collectively. It is one sound way 
to go about lowering production costs, improving 


manufacturing techniques and bettering your product. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


um aw/ Executive Offices: 230 Park Avenue, New York 17, N. Y. 

















BATTLES WITH CHOLERA 
(Concluded from page 414) 


The next great epidemic of cholera hit the United 
States in 1873, coming from Central Asia by way of 
Russia and Europe. In Hungary alone, there were 
said to have been half a million cases, although these 
figures probably are exaggerated. This outbreak be- 
gan here in New Orleans and promptly traveled up 
Old Man River to the entire Interior Valley. The 
epidemic was worse in the small towns and rural 
communities than in the larger cities — some of which 
were beginning to get decent water supplies. In Ten- 
nessee, one of those stricken was ex-President Andrew 
Johnson, but he recovered. In this year Dr. William 
Budd in England issued a brilliant report on typhoid 
fever, showing that it, like cholera, was a water-borne 
disease. 


The Cholera Germ 


During this era, a chemist in France — Louis Pas- 
teur—had been demonstrating that many human 
diseases are caused by specific micro-organisms, and 
that methods of immunity could be developed against 
them. His earliest work in this field was concerned 
with anthrax and rabies. This founding of the germ 
theory of disease from 1865 to 1875 led to the dis- 
covery, during the 1870's, of the causative organisms 
of a number of diseases, but it was not until 1884 that 
the cholera germ was found. A severe outbreak of 
this malady in and around Cairo in 1883 had brought 
a mission from Pasteur’s laboratory in Paris; and 
Pasteur’s great rival in the new science of bac- 
teriology, Dr. Robert Koch of Germany, who had dis- 
covered the bacillus of tuberculosis in 1882, also went 
to Cairo to study the disease. 

This investigation cost the life of one of Pasteur’s 
valued associates, Thullier, who contracted cholera 
in Alexandria and died of it. Dr. Koch was successful, 
finding in cholera patients a distinctive organism 
which came to be known as the “comma bacillus” be- 
cause of its peculiar shape. Actually the organism was 
not a bacillus at all, but a rod-like organism called a 
spirillum, and now scientifically known as the vibrio 
cholerae. A few years later, in 1893, Dr. Waldemar 
M. W. Haffkine in India prepared a vaccine from 
it, which has since been improved. In World War II 
this vaccine was given to all American soldiers who 
were sent to cholera-infested localities. None got the 
disease. 

The epidemic of 1884 ravaged Europe for several 
years. It produced some 17,000 cases in Hamburg 
alone, and eventually reached the United States in 
1892, coming in through New York. By now, however, 
the public health officers knew how to cope with 
cholera, and this outbreak was pretty well nipped in 
the bud. It was the last substantial epidemic of 
cholera in this country, although cases were reported 
as late as 1911, in Brooklyn and elsewhere. 

Although cholera has been absent from the Ameri- 
can scene for nearly half a century, it is rampant in 
many other parts of the world, particularly in Asia. 
From 1945 to 1949 cholera caused more than 800,000 
deaths in India and Pakistan alone, but in the next 
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five years caused less than half as many deaths. The 
record is still bad; but there is progress. After World 
War II, a severe epidemic of cholera broke out in 
Cairo in 1947 but with help from outside was brought 
under control. 

The conquest of cholera and of other water-borne 
diseases in this country is mainly, but not exclusively, 
a triumph of sanitary engineering. Since 1886, when 
the late Professor William T. Sedgwick of M.1.T. 
began his studies on water and sewage at the Law- 
rence Scientific Station in Massachusetts, our engi- 
neers have developed, installed, and maintained 
effective methods for pure and potable water sup- 
plies, and for the safe disposal of sewage and other 
human wastes. Through these and other aspects of 
environmental sanitation, the knell was sounded for 
cholera, typhoid fever, dysentery, and many other 
dangerous communicable diseases. 


TECHNOLOGY IN A FREE SOCIETY 
(Continued from page 409) 


tionalization will have no trouble justifying en- 
croachments on the liberties of its own people. 

This alleged conflict between property and human 
rights also leads to the assumption that the govern- 
ment ought to supervise the distribution of the 
national income in order to remedy inequities. Ad- 
mittedly public authority must be used to protect the 
weak, to give some security against the unavoidable 
hazards of an industrial economy, and to provide 
equality of opportunity. This is not the same thing 
as the philosophy of consciously adjusting the tax 
structure, giving subsidies to special groups, control- 
ling prices and wages, and in general using the 
power of government to arrive at some vaguely de- 
fined notion of “social justice.” (Some of the vague- 
ness may be intentional; if the social planners know 
where they are going, they prefer not to reveal it to 
the rest of us.) In its simplest form this philosophy 
holds that any problem can be solved by spending 
enough of the taxpayers’ money. If one _ billion 
doesn’t work, try two — or better still, ten. 

It is not a new idea; the Roman Empire had its 
bread and circuses. Nothing in history suggests that 
a healthy society can exist if people are conditioned 
to take it for granted that the government will settle 
all their problems for them. In the end —as hap- 
pened in Imperial Rome — the productive members 
of society are bled white to support the unproduc- 
tive, and economic and technical progress die of 
suffocation beneath the tax burden. 

History is littered with the wreckage of “share- 
the-wealth” schemes, all overlooking the vital point 
that if the incentive to produce is destroyed, there 
is not going to be any wealth to share. This incentive 
has always been best provided by freedom of enter- 
prise — by capitalism, a word that we have quite 
needlessly allowed ourselves to become ashamed of. 

American capitalism, furthermore, has worked out 
its own rather effective share-the-wealth system. The 
most distinctive and the greatest American contribu- 
tion to technology has been mass production. It is 
more than just a technological achievement; mass 
production rests on one concept which seems ele- 


(Concluded on page 418) 
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CHECK POINTS FOR CHOOSING AN ENGINEERING FIRM— 


PICK ONE WITH EXTENSIVE 


PROCESS INDUSTRY EXPERIENCE 


Choose a firm with a staff and 
facilities geared to the design, 
engineering and construction of 
chemical and petrochemical plants 
—and with a proven record in this 
area of industry. 

The Lummus Company, for 
example, has built over 800 chem- 
ical process units in the last 50 
years. Among them have been the 
world’s largest butadiene plant, 
the world’s first commercial plant 
to make high-pressure acetylene 
chemicals, and one of the least 
expensive anhydrous ammonia 
plants ever built. 

Lummus maintains a staff of 
highly trained specialists in seven 
branch offices and subsidiaries 
throughout the world. They are 
thoroughly experienced in chemi- 
cal plant design and construction. 

Then, too, Lummus has an En- 
gineering Development Center to 
bridge the gap between laboratory 
research and commercial plant 
operation. The Center has exten- 
sive chemical pilot plant facilities 
in operation, and is equipped for 
designing and building new pilot 

_units. 

Call in Lummus when you 
begin plans on your next chemical 
plant. 





WASHINGTON, D.C. « 


JUNE, 1958 


CHICAGO « HOUSTON °* 


CHEMICAL PLANTS— 
oe Oe oe 


Is plant at Calvert 


City — engineered and constructed by Lummus for General Aniline & Film Corporation. 


BELOW —Just a few examples from Lummus’ long list of outstanding chemical projects. 


PRODUCT 
Vinyl Acetate 


Phenol-Acetone 
Anhydrous 


Ammonia 


Phthalic 
Anhydride 
Epon Resins 
Bisphenol 


Tetramer, Cumene, 
Phenol-Acetone 


Sulfuric Acid 
Ethylene Oxide- 
Glycol 

Ethylene 


Beryllium Metal 


COMPANY 

Air Reduction 
Chemical Co. 
Progil-Electro- 
chimie 

Food Machinery 
& Chemical Corp. 
(Westvaco Chlor- 
Alkali Division) 
Pittsburgh Coke 
& Chemical Co. 
Shell Chemical 
Corp. 

Shell Chemical 
Corp. 

Societe des 
Chimiques des 
Derives du Petrole 
Inland Chemicals 
Canada Ltd. 
Calcasieu 
Chemical Corp. 
Petroleum 
Chemicals, Inc. 
The Beryllium 
Corp. 


LOCATION 


Calvert City, 
Kentucky 


Pont de Claix, 
France 


South Charleston, 
West Virginia 
Neville Island, Pa. 
Houston, Texas 
Houston, Texas 


Antwerp, Belgium 


Fort Saskatchewan, 
Alberta, Canada 
Lake Charles, La. 
Lake Charles, La. 


Ashmore. Pa. 









THE L.UMMUS COMPANY, 385 MADISON AVENUE, NEW YORK 17,N.Y. 


MONTREAL +« CARACAS * MARACAIBO *« LONDON ¢ PARIS * THE HAGUE 
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TECHNOLOGY IN A FREE SOCIETY 
(Concluded from page 416) 
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mentary, but which no one else had thought of be- 
fore —namely, that producers are also consumers, 
and that the benefits of technological progress should 
be passed along to them in the form of higher in- 
comes and lower prices. The concept has not been 
perfectly developed, but it stili remains indisputable 
that in the U. S. (to a far greater extent than any- 
where else) such things as automobiles, refrigerators, 
television sets, and nylon stockings have become utili- 
ties for the many rather than luxuries for the few. 
This is all to the credit of our economic system, 

but let us remember that this system is neither self- 
operating nor self-perpetuating. It will last only as 
long as it continues to function in such a way as to 

DRY TYPE TRANSFORMERS, make it demonstrably superior to any possible alter- 
CONSTANT CURRENT REGULATORS native. The one thing we cannot afford to do is sit 

AND SATURABLE REACTORS on our past performances. We must be continually 
on the alert for better ways of doing things, for new 
products, for improved techniques. 







IN STEP 


with tomorrow’s 
stepped-up 


DEMANDS 






























More is needed, however, than scientific and 
sanisiiaee technical skill. The full nature of the task was effec- 
CURRENT Rhone tively stated recently by Alfred P. Sloan, Jr., ’95: 
REGULATOR a “Industrial management,” he said, “realizes today 
used in an = as never before that, however competent it may be, 
industrial : 3 x d 
dactsachemical it can no longer confine itself directly to the produc- 
process. tion of goods and services. It must accept respon- 





sibility for the impact of its decisions, at the policy 
level, upon society as a whole since these decisions 
affect the economic progress of the community and 
its stability. In other words, it must accept its share 
of responsibility for human progress and make its 
decisions in terms of industrial statesmanship.” 
This is a responsibility to which we will have to 


ty 
\4 
“h. 





CONSTANT CURRENT 




























REGULATOR bring all the wisdom and judgment we can muster, 
for ery ed subway and as well as a clear understanding of the kind of 
cnpee NE society that we are trying to maintain. We will also 


have to have faith in the inherent strength of a free 
society, to realize that with all its vexations and its 
apparent inefficiency, it still comes out best in both 
moral values and material well-being. There are no 
short cuts to Utopia —if indeed there is even any 
Utopia. The avenues which seem to lead there are 
like the roads that seemed to go around the Hill 
Difficulty in Pilgrim’s Progress —they terminate in 
danger and destruction. It is one of the tragic ironies 
of our time that the social philosophy which was 
supposed to bring paradise to the masses has resulted 
instead in conditions as in the book 1984; a despotism 
more terrible than any of its predecessors because it 


oa KVA jee cae oe ee is completely without moral restraint and because it 
are available from 5VA to 2000 KVA as well as can use the power of technology to engage in the 
Saturable Reactors from 25VA to 500 KVA. most ruthless oppression the world has ever seen. 


The betterment of humanity has not come, and 
will not come, through ready-made, attractively 
gift-wrapped panaceas; it has to come from effort 
and striving. The great gift of the free society is the 


HEVI-DUTY ELECTRIC COMPANY 





MILWAUKEE 1, WISCONSIN ~ opportunity to govern our own lives, to make the 
Harold E. Koch, '22, President ae most of whatever talents God has given us, and to 
Elton E. Staples, '26, Vice President ee find the satisfactions of work and achievement. If we 


Chester Meyer, "36, Assistant Secretary |) want to keep this freedom, then when we come to 
a ares ' the Hill Difficulty, we must be prepared, like Bun- 
yan’s hero, to face it and climb up. 
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REVIEW 


Member of the Back Bay Branch: 99 Newbury Street 


Federal Deposit 
Insurance Corporation 





We do not have it for sale but we do see it at work in 
our Trust Department. 


Reality makes thoughtful men take steps to develop 
plans so that their families will not be left without income if 
they unexpectedly pass on. For many men life insurance is 
the source of instant capital to provide income and principal. 


Our Trust Department has seen at close range the ben- 
efits many families have received from thoughtfully planned 
trusts for which life insurance has been the major source 
of capital. 


We welcome the opportunity to work with you, your 
attorney, and life underwriter to develop a plan combining 
life insurance and other assets with trust management so 
that you may enjoy the satisfaction of knowing your family 
has the protection of your own family trust. 


The New England Trust Company 


135 DEVONSHIRE STREET, BOSTON 7, MASS. 
Telephone: HAncock 6-8005 











Incorporated 1869 
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reliability 


~ At Hughes the Systems Eng/- 


neering approach is considered 
essential for optimum reliability. 


The basic design of complex elec: 
- tronic systems is relatively more 


| advanced than the Reliability 
- Engineering which will ensure 


Thus, the challenge of the reli- 
ability barrier now requires the 
optimum application of creative 
engineering. 
Several openings for both senior 
~~ and junior engineers— preferably 
with radar systems, missiles, or 
communications backgrounds— 
now exist in these areas of relia- 
Analysis; Preiiation. Your i tadidry 
is invited. Please write Mr. J.C. 
Bailey at the address below. 


the West's leader in advanced electronics 
PEE Sober atest 4 
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TREND OF AFFAIRS 
(Continued pm page an 





Visiting Committee Report on 
Chemical Engineering 


@ The Visiting Committee on the Department of 
Chemical Engineering* met on Sunday, March 2, for 
the entire day. The Committee reviewed the under. 
graduate and graduate programs, discussed the status 
of the practice schools, reviewed the program of the 
Nuclear Engineering Division, and offers the follow- 
ing conclusions and recommendations: 

The Committee endorses with enthusiasm the 
guided pattern of elective freedom introduced by the 
Department into its undergraduate program. We 
recognize that the additional student counseling re- 
quired by this program imposes added burdens on 
the staff, but we believe that the results will justify 
the extra effort. 

Professor Walter G. Whitman, ’17, Head of the De- 
partment, reported on an informal three-day meeting 
he had held with seven leading chemical engineering 
educators from other schools. As a result of this 
meeting there seems little doubt that M.LT. has 
maintained its leading position in chemical engineer- 
ing education, both at the graduate and undergrad- 
uate levels. There is, however, some question as to 
whether the Department is supplying professional 
leadership to the extent expected of an institution of 
M.I.T.’s general stature. The Committee believes that 
both facets of the Department's activities are impor- 
tant. We are gratified to note the continued high 
performance of the Department in meeting its edu- 
cational responsibilities. We feel, however, that 
greater emphasis should be given to increasing the 
research activities of the staff with a view to the pub- 
lication of basic research in the Department's field of 
interest. In this way the Department would better 
fulfill its obligation to maintain its professional, as 
well as its academic, leadership. 

In our review of Nuclear Engineering we note that 
the M.L.T. reactor is nearly ready for operation. The 
staff has estimated that the operating cost of the re- 
actor on a three-shift basis would be about $250,000 

(Concluded on page 422) 

*Members of this Committee for 1957-1958 are: Crawford 
H. Greenewalt, ’22, chairman, Fred C. Koch, ’22, Clarence L. 
A. Wynd, ’27, Joseph K. Roberts, ’28, Lombard Squires, 31, 
Jerry McAfee, ’40, Ward M. Canaday, Clark E. Center, and 
George F. Getty, 2d. 
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TREND OF AFFAIRS 
(Concluded from page 420) 
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a year. Some support for sponsored research has been 
promised which might meet one-third to one-fourth 
of the annual operating cost. The Department 
seemed concerned with the resulting deficit and was 
disposed to embark on a promotional campaign 
which would produce the financial support necessary 
to defray full operating costs as rapidly as possible. 

It is the view of the Visiting Committee that 
within a very few years there will be an oversupply 
of worth-while sponsored research for the reactor. 
We believe that it would be unfortunate if, solely 
to defray operating expenses, projects were under- 
taken which were not of the highest scientific merit. 
We would urge that high standards be set for the 
work to be done with the reactor and that the M.LT. 
Administration be prepared to underwrite deficits in 
reactor operation until such time as a sufficient num. 
ber of projects meeting these standards are devel- 
oped. 


PRECIOUS COMMONPLACE 
(Continued from page 412) 


some of those employed by the kangaroo rat, plus 
other mechanisms. Camels lose little water in their 
excreta. Camel dung is so dry it is used as fuel by 
the desert nomads; and mature camels weighing 
over 500 pounds excrete less than a pint of urine a 
day, even when drinking all the water they want. 

The camel rarely needs water to cool its body by 
evaporation of sweat, because it prospers with in- 
ternal temperatures ranging all the way from 93 
degrees F. to 104 degrees F. Such an internal tem- 
perature fluctuation would prostrate most other 
mammals. The limit seems to be 104 degrees F., 
however; when the camel’s internal temperature ex- 
ceeds that mark, it starts to sweat. 

Finally, the camel enjoys a unique mechanism 
whereby it can endure a remarkable degree of de- 
hydration without harm. A man deprived of water 
until he has lost 10 per cent of his body weight is 
helpless mentally and physically; a 20 per cent loss 
is usually fatal. Camels can lose 30 per cent of body 
weight through dehydration, without even a loss in 


(Continued on page 424) 
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PRECIOUS COMMONPLACE 
(Continued from page 422) 


vigor. The secret is this; when most mammals are 
denied water, all of their tissues dry out at about the 
same rate, but it is dehydration of the blood that 
first causes disability, then death. But in the camel 
the normal water content of the blood is maintained, 
even when the other tissues are markedly dried out. 

In the UNESCO camel study, one animal did 
without water for 17 days, and lost 200 of its original 
660 pounds, without any loss in strength and vigor. 
Then when it was given water, it drank 16 gallons in 
10 minutes! 


Bottoms Up 


Dogs and burros, even when quite dehydrated, 
usually drink enough water at one filling to replace 
the deficit. The human being does not do this; usually 
the drinking of about half of his requirement lends a 
transient feeling of satiety to a thirsty man; and then, 
after food and rest, he quaffs enough more to restore 
to normal the water level in his tissues. 

This raises the question: What is thirst? A facile 
answer would be: a dry mouth. But this answer is 
inadequate. The drug atropine makes the mouth 
feel dry without creating a desire for water. The 
drug pilocarpine produces a profuse flow of saliva in 
any person’s mouth, but does not satisfy the water 
hunger of dehydrated persons. A man may suddenly 
become thirsty upon eating a salty anchovy, even 
though his mouth remains moist. In short, thirst can- 
not be defined objectively. But this impossibility of 
definition is no obstacle to either discussion or in- 
vestigation of the phenomenon, for, in the common 
cliché, “everybody knows” what thirst means. 

Thirst becomes especially meaningful in hot 
weather, and develops poignant meaning for the man 
lost on the desert or cast away at sea. It is much 
pleasanter to starve to death than to die by thirst. 
Starvation does involve hunger pangs, but otherwise 
results in a general weakening, apathy, and perhaps 
final death from an intercurrent infection such as 


(Concluded on page 426) 
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PRECIOUS COMMONPLACE 
(Concluded from page 424) 


pneumonia. But water deprivation causes the fol- 
lowing horrendous sequence of events in the human 
being, as loss of water by evaporation and excretion 
continue apace. 

When some 8 to 5 per cent of the body water has 
been lost, a man is thirsty and irritable. As the water 
loss approaches 10 per cent, he develops an apparent 
lump in his throat that he tries endlessly and futilely 
to swallow, his facial skin starts to shrink, and he 
may develop hallucinations. Between a 10 per cent 
and a 20 per cent water deficit, eyelids stiffen and a 
blank unblinking stare results, and speech is sup- 
planted by a hoarse bellow or moan. When a 20 per 
cent water loss is suffered, the skin cracks and oozes 
blood, bloody tears are wept, and the victim is 
doomed — even if water is thereupon provided. 

Castaways at sea may suffer these tortures though 
surrounded by the Ancient Mariner’s paradox —“Water, 
water, everywhere, Nor any drop to drink.” Has it 
ever occurred to the reader to wonder why sea water 
is not a suitable beverage for human use? The ex- 
planation revolves around one of the prime functions 
of water in the body; to flush out metabolic wastes, 
useless end products of foods, through the kidneys 
into the urine. As indicated in the foregoing discus- 
sion of the kangaroo rat, these urinary wastes are of 
two broad types; nitrogenous end products of pro- 
tein metabolism, largely in the form of urea, and 
various inorganic salts, classed together as electro- 


lytes. Unless these substances are eliminated at an 
appropriate rate, the animal comes to grief. And 
every species has a limiting rate at which urea and 
electrolytes can be eliminated in relation to the 
amount of water accompanying them; in other words, 
a limit to how concentrated the urine can be. As 
previously stated, the maximum concentration of 
electrolytes in human urine is about 2 per cent. Sea 
water from the open ocean contains about 3.5 per 
cent salts. If a man drinks 100 cubic centimeters of 
such sea water, he needs to excrete 175 cubic centi- 
meters of water in the urine to get rid of the salts 
thus taken in. Therefore he loses 75 cubic centimeters 
of water in the deal. Hence castaways who imbibe sea 
water merely speed up the rate of their dehydration. 
These latter observations point up a principle of 
a barroom biochemistry, which the present writer 
proposes be called “The Peanuts, Pretzels, and 
Potato Chips Principle.” Hydration of the human 
body is not absolute, but relative; relative to the 
amount of electrolytes present in the body at the 
moment. As a person consumes salt, he needs to 
drink an appropriate amount of water to reduce the 
salts level of his body fluids to normal. And he is 
impelled to imbibe the requisite water by a sensa- 
tion of thirst that arises when his body fluids con- 
tain more than their normal concentration of salts. 
That is why bar proprietors make money by giv- 
ing away salted peanuts, pretzels, and well-salted 
potato chips. After all, in such an environment, the 
only readily available sources of water are beer, 
highballs, gin and tonic, or similar potables. 
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OUR ATOMIC POLICY 
(Continued from page 407) 


I most definitely do not intend to draw from this 
experience any conclusion about the wisdom of po- 
litical meetings with the Russians. Remember, the 
area in which we worked at Geneva was a strictly 
professional one. It was vital that political considera- 
tions be excluded. If they got injected, the conference 
would be ruined. 

However, my experiences before and during the 
Geneva Conference and my contacts since with 
people from foreign lands convince me that in able 
men everywhere there are powerful forces for under- 
standing and co-operation. These forces are latent. 
They can be brought into play only if men are al- 
lowed to have contact with each other, to learn to 
know each other as human beings and to develop 
mutual respect. Perhaps the ultimate greatest value 
of the International Geophysical Year may be as a 
catalyst for promoting personal contacts and under. 
standing between peoples from all over the world, 
There are other international activities in which mu- 
tual trust and good will can be fostered. I have seen 
enough of the International Radiation Committee, 
set up by the United Nations in 1956, to know that 
the people involved in that international activity are 
operating professionally, co-operatively, and with 
trust in each other. The new International Atomic 
Energy Agency, set up in Vienna last September, pro- 
vides another really hopeful sign and further oppor- 
tunity for such contacts. It is most heartening that the 
Soviets, as well as the United States, have relaxed 
their restrictions during the past three years to per- 
mit a considerably greater intermixing of their citi- 
zens and ours. 


Reorientation of Thinking 


We must reorient our thinking and try to be con- 
structive. The long hostility between Moscow and 
Washington, in my judgment, overdominates our 
thinking and our reactions. Perhaps we are in a 
groove. Is Russia really the biggest problem? Russia 
has the bomb; we have the bomb; the British have 
the bomb. In a relatively short time, 15 nations may 
have the bomb. This would worry Washington, but 
might it not be equally worrisome to the Kremlin? 
Really both sides could breathe more freely if there 
were any assurance that the monopoly of the anni- 
hilative potential could be permanently retained 


(Concluded on page 430) 
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ar services. Write for catalog. STRANDING BUNC 
re ad VALVES, FITTINGS & FLANGES: dhe. 
elax Tube Turns * Dresser * Victaulic COTTON * JUTE * MANILA 
(0 per- * Cast Iron or Steel * Forged Steel P = 
ir sad * Special Alloys * Water Main StS At NTLON DACKON 
ORLON + SARAN®* PA 
PILING PIPE: Cast Steel and Iron den 
Points * Plates and Shoes * Cast POLYETHYLENE + GLASS 
Steel * Malleable Iron Sleeves : 
we or tangas —— TEXTILE + WIRE * CORDAGE 
oiling, Beveling, Swedging, Flang- 
ye COn- ing, Grooving, Welding, Cutting to and OTHER INDUSTRIES 
w and Sketch, and Threading to most rigid 
, requirements. Bitumastic or Cement at 
2S . our lining — Testing — all to Standard H A S K E L L DAW 3 S 
eal ALBERT specifications. MACHINE CO., INC. zs 
u 
1 have S.G. ALBERT'29 © A.E. ALBERT '56 2231 E. Ontario Street 


PIPE SUPPLY 


i hi 4, Pa. 
1s may COMPANY, INC 103-1 VARICK AVE., BROOKLYN 37, WN. Y. Philetere = . 
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—|| The TREDENNICK-BILLINGS CO. 
Condlundlten Managers Building Conshrnclion 


K. W. RICHARDS °07 H. D. BILLINGS "10 C. C, JONES "12 F. J. CONTI '34 


Tel.: HYacinth 7-4900 
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OUR ATOMIC POLICY 


HOLMES & NARVER INC (Concluded from page 428) 
5 © 


within the three nations — three nations which re- 





ENGINEERS * CONSTRUCTORS sponsibly know that certain retaliation would be 
forthcoming if their bombs were used. 
wa Se Do we try as hard as we should — dispassionately ~ 
sames T. eeumes ais to understand the Russians? Or do our fears instine- 
a eee See ne SR Ene os SOS tively lead us to firm, but distorted, conclusions? This 
D. LEENARVER | Telephone TRinity 8201 is a challenge to every thinking citizen. 


STANFORD '14 : F 
Many of you have experienced the thrills of par. 


ticipating in a team effort, and of working toward a 
goal everyone feels is highly important. Once | 
thought that this was uniquely an American charac. 
teristic. My eyes were opened when 20 scientific sec- 
retaries came to the United Nations Building to work 
SYSKA & HENNESSY, INC. with me to prepare for and to operate the conference 
that was to be held a few months later in Geneva. 
Within 10 days those men, coming from 14 different 
ache . Seeing “Se onsisieeatation nations, had become a team with an esprit de corps 
that made them feel they could tackle and lick any 
problem that might arise. I can personally testify that 
Russians, Argentineans, Pakistanis, Yugoslavs, and 
French can respond in a loyal team to the challenge 





Engineers 





DESIGN + CONSULTATION + REPORTS of a great task in the same way that Americans, Brit- 
——some ° "Saas ‘a te . ish, and Canadians can. 
ow Took Chy It may seem too visionary to believe that man can 


rise above his historic nationalism to assure a good 
life for his grandchildren. But the Proverbs tell us: 
“where there is no vision, the people perish.” These 
words are poignantly apt today. I have faith that the 
resources of imagination, of intelligence, and of cour- 
age in able men everywhere can and will be enlisted 
to make the vision a reality. 


meissner 
a ~ 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Princépal 533 Boylston Street, Boston, Mass. 











ALEXANDER KUSKO, INC. 
Consulting Engineers 
141 Main Street Cambridge 42, Mass. 
ELiot 4-4015 consultants e engineers e constructors 
, Processing plants. Bulk materials handling and storage. Conveying 
Research and Development in systems. Ore and minerals processing. Bridge, expressway and 
Magnetics . Transistor Circuits interchange design. 
nee ey Control Systems JOHN F. MEISSNER ENGINEERS, Inc. 
P! iN. Hause ‘1 os he 300 West Washington Stree! 


Chicago 6, Illinois 
R. C. MEISSNER '43 ANdover 3-1944 














BSUS LABORATORY LOCKWOOD GREENE 


FOR PHYSICAL RESEARCH ENGINEERS—ARCHITECTS 
Serving Industry in these fields — 


ELECTRONICS MATHEMATICAL ANALYSIS 
AUTOMATION RESEARCH MANAGEMENT 


Professional Service from Site Selection to Plant Completion 


Plant Location Studies 
Site Investigations 








MEDICAL PHYSICS ~~ ANALOG COMPUTERS : 
ULTRASONICS INSTRUMENTATION Complete Design 
Supervision of Construction 
1240 MAIN STREET * JAckson 7-8474 REPORTS APPRAISALS 
i ed BOSTON, MASS 
MULT. °48 e 4 
Columbia °43 HARTFORD 3, CONNECTICUT New York 316 STUART ST Spartanburg, S. C. 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 
Engineers and Consultants 
DESIGN AND SUPERVISION OF CONSTRUCTION 
REPORTS—EXAMINATIONS—APPRAISALS 
MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON NEW YORK 











FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 


Airports, Bridges, Turn ll 
Water Supply, Sewage and 
Port and Terminal Works, Industrial al Buildings 
Designs Investigations 
Supervision of Construction 
Boston, Massachusetts 








GANNETT FLEMING CORDDRY 


AND CARPENTER, INC. 
Engineers 
HARRISBURG, PA. 
Branch Offices: 
Pittsburgh, Pa. Daytona Beach, Fla. Philadelphia, Pa. 
Expressways, Toll Roads, Bridges and Airports. Traffic & 
Parking. Dams, Water Works, Sewage, Industrial Wastes 
and Garbage Disposal. Appraisals, Investigations and 
Reports. 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Wave F. Pixs “15 
Hanowe E. Paocrosz ‘17 


Structural Designs Foundations 
Heating, Ventilating, Electric and Plumbing De 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 


Heaserr S. Cievenvon °10 
Joun A. Dow ‘23 








Eapiz, Freunp & CAMPBELL 
ConsuttTinG ENGINEERS 
New Yor« 36, N, Y. 
Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 
James K. Campbell *11 


500 FirrH AVENUE 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 
101 TREMONT STREET BOSTON, MASS. 





METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports, Laboratory, Valuations 
Statler Building, Boston 16, Mass. 


CHartes NELSON DEBES AND ASSOCIATES 
ENGINEERS AND CONSULTANTS 
Architectural — Mechanical — Electrical — Structural 
— Sanitary 
Industrial, Commercial and Municipal Projects 
915 EAST STATE ST. ROCKFORD, ILL. 
C. N. Dees "35 








THE KULJIAN CORPORATION 


Consultants ¢ Engineers ¢ Constructors 
UTILITY @ INDUSTRIAL @ CHEMICAL 
Power Plants (Steam, Hydro, Diesel), Textile Plants, 


Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 


8. A. Kuljian "19 A. H. Kuljian "48 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


Moran, Proctor. Musser & RUTLEDGE 
CONSULTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 


Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Wituiam H. Musser °22 Pup C. Rutvepce °33 
415 Madison Ave., New York 17, N, Y. 








Fasric Researcu Lasorarories, INc. 


Research, Development, and Consultation 
In the Fields of Fibrous, Organic, and Related Materials 


1000 Providence Highway Dedham, Mass. 
(At Route 128 and U.S. 1 Interchange) 


W. J. Hameuncer, °21 K. R. Fox, ‘40 E. R. Kasweu, '39 


BREWER ENGINEERING LABORATORIES 
Consulting Engineers 
Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 
Righ Temperature Strain Gages 
MARION, MASS. 
GC. A. Brewer °38 


TEL. 103 
S. P. Cammack °S7 








GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 


Malcolm G. Davis ‘25, Vice President 
Allen W. Reid "12 E. C. Edgar ‘35 


Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Utility Rates, Valuations, Reports; 
Large Scale Purchasing; Chemical Laboratory 


New York @ READING, PA. @ Washington 
JUNE, 1958 








CapiroL ENGINEERING CORPORATION 
CONSULTING ENGINEERS 
Design and Surveys 
Roads and Streets 
Sewer Systems Water Works 
Planning Airports 
es ~ ° toe © Dams 


ve Offices 
DILLSBURG, RG, PENNSYLVANIA 
Washington, D. C. = saison: Vietnam Rochester, N. Y. 
Robert E. Smith ‘41, Vice President 
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For Storage at 297° Below...Under Vacuum 


Liquid oxygen is cold stuff. Boiling at 297° below zero, it must be contained in a 
thoroughly insulated vessel to prevent intolerable evaporation losses. This 9’ x 40’3" 
section, of Type 304 stainless, is the inner compartment of a giant vacuum bottle 
for liquid oxygen storage. To assure a perfect vacuum, the welds must remain tight 
over a wide range of temperatures, requiring extreme care in selection of materials 
and laying in of welds. Applying experienced craftsmanship to such fabrication 
problems as this is nothing new at Graver. Many years of cryogenic research assures 
a safe, trouble-free, low-temperature vessel that will give long service. At whatever 
temperature your product must be stored or processed, you will find the type of 
custom fabrication you require at Graver. 


GRAVER TANK & MFG.CO..[NC. 
EAST CHICAGO, INDIANA 
New York e Philadelphia « Edge Moor, Delaware « Pittsburgh 
- : ee Detroit « Chicago « Tulsa e Sand Springs, Oklahoma « Houston 
ALLOY DIVISION New Orleans «Los Angeles «Fontana, California «San Francisco 
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ELECTROLYSIS 
rm UHDE CORPORATION 


350 FIFTH AVENUE , NEW YORK / 














The Type 1530-A Microflash provides a “blinding” white light 

® of short duration for single-flash photography of very 

rapidly moving objects. Flash intensity is 50 million candle power — duration is 

only 2 millionths of a second. During this short flash duration, an object moving 

at 1000 feet per second is displaced only two hundredths of an inch. Consequently, 
sharp photographs are readily obtained without blurring. 


This instrument has been successfully applied to the study of many phenom- 
ena in pure and applied science, including investigations of the effects of abra- 
sion, turbulence in liquids, and mechanical distortion at high rotational speeds. 
Other applications have included study of the disintegration of high-speed 
rotors, investigation of projectile flight and impact, and experimentation dealing 
with the propagation of fractures in various materials. In mechanical design, the 
Microflash has proved an indispensable tool for studying the action of springs, 
valves, cams, cranks, bearings and other parts moving at high speeds. 


@ Power supply and trigger circuits are as- 
sembied in one metal case, lamp is in 
another. Two sections lock together for com- 
plete protection of all controls and ease in 
transportation. 


® Panel pushbutton initiates flash. Flash can 
also be tripped by noise or pressure wave 
associated with the action to be photo- 
graphed; microphone and built-in amplifier 
are provided for such use. 

Additional jack is available for flashing from 
any simple external contactor ... from 
photoelectric cell, wire breaking under ten- 


sion or impact, and other easily-built devices 
to suit the application. 


& Conventional camera equipment is used. 


* Accessories supplied include microphone 
with cable, tripod, spare pilot lamps and 
fuses, 2 spare flash lamps, and plug for con- 
nection to external-contactor trip jack. 

Dimensions are 24% x 13% x 11% inches, 
overall. 


Net Weight is 72 pounds. 
v Price — $695. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass’ U.S.A. 


NEW YORK AREA: Tel. N. ¥. WOrth 4-2722, N. J. WHitney 3-3140 CHICAGO: Tel. Village 8-9400 


PHILADELPHIA: Tel. HAncock 4-7419 
SAN FRANCISCO: Tel. WHitecliff 8-8233 


WASHINGTON, D. C.: Tel. JUniper 5-1088 
LOS ANGELES 38: Tel. HOliywood 9-620! 


In CANADA, TORONTO: Tel. CHerry 6-2171 


ed) 


j 

. Fd 
Above: First photograph shows 20mm bu 
just reaching scatter-proof glass. Focal point ¢ 
concussion is readily seen along with maxim 
radius of fracture. 


ULTRA-HIGH-SPEED PHOTOGRAPHY 
with G-R TYPE 1530-A MICROFLASH 


Below: As bullet passes through, second phow 
indicates progressive shattering which is fairly 
well confined to point of contact. 


WE SELL DIRECT. Our District 
Offices are staffed by engineers espec 
trained to help you in the selection of insti 
ments and measuring systems best suf 
to your needs. We weicome your inquiries = 
will help solve your problems. 
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